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Foreword

This study of the body measurements of 147,088 boys and girls, was conducted as a Works Progress Adminis-

tration project in 16 States and the District of Cohunbia from February 8, 1937, to June 30, 1939. In a

Nation-wide endeavor of this kind, the success of which is wliolly dependent upon the cooperation of large gi'oups

of widely scattered organizations and individuals, it is impossible to name and to thank adequately all who con-

tributed. However, the Bureau of Home Economics wishes to take this opportunity to express its deep apprecia-

tion for the whole-hearted cooperation given to this undertakmg by the thousands of persons who participated.

Federal and State Works Progress Administration officials assisted generously in planning the project and in

selecting qualified personnel. During the peak period of the study, over 800 relief workers were employed,

through the cooperation of State and Federal W. P. A. offices. Milton C. Forster, coordinator of research.

Statistical and Survey Projects of the Federal W. P. A., and his assistant W. R. F. Stier were especially helpful

throughout the entire study. Relief agencies assisted in classifyuig the sample as to economic status. The
National Youth Administration supplied workers in some of the States.

A sectional committee of the American Standards Association, sponsored by the American Home Economics

Association, and under the chairmanship of Harriet R. Howe, assisted in selecting the measurements, the methods

followed in taking them, and the statistical procedures used in analyzing the results. Thus it was assiu-ed that

the study would be practical for the industry, and would provide a useful basis for standard garment and pattern

sizes. The cooperation of this committee and of P. G. Agnew, secretary of the American Standards Association,

was invaluable. The^membership of the committee at that time was as follows:

National Association of Home Demonstration Agents: Adelaide

Baits; Grace Smitli, alternate.

National League of Women Voters: Ruth Ayres.

National Retail Dry Goods Association: Charlotte W. Abbott,

Helen Alexander, Helen P. Knappe, alternate; W. H. Bingham,

B. J. Antolini, alternate; A. C. Icke; Katherine MacGregor;

Dorothy Ashworth; Julia McHugh; Donal G. Murphy.
Simplicity Pattern Co.: Caroline Hutchins.

Underwear Institute: Roy A. Cheney, Francis E. Simmons, E. E.

West, alternate.

United Infants' and Children's Wear Association: Max Zucker-

man, Jacob J. Lubell.

United States Department of Agriculture, Bureau of Home Eco-

nomics: Ruth O'Brien, Meyer A. Girshick, alternate.

United States Department of Labor, Bureau of Labor Statistics,

Retail Price Division: Ethel D. Hoover.

United States Department of Agriculture, Consumer Standards

Project: S. P. Kaidanovsky.

The Vogue Pattern Service and the Hollywood Pattern Co.:

Norman R. Oliver.

Member-at-large : Harry Simons.

American Association of University Women: Ruth Ayres.

American Home Economics Association: Ardenia Chapman,
Alice L. Edwards, Harriet R. Howe, Inez LaBossier, Lillian

Locke.

American Retail Federation: David R. Craig.

J. R. Bauman Normal Model Form, Inc.: S. Weinstein.

Bauman's Original Designs, Inc.: J. R. Bauman; C. W. Meyer,

alternate.

The Boys' Apparel Buyers' Association: Theodore Kahan.

The Butterick Company, Inc.: M. Lonie; C. M. Payne, alternate.

Cavanaugh Form Co., Inc.: P. C. Cavanaugh; Raymond
Darney, alternate.

General Federation of Women's Clubs: Olive Lister Smith.

Industrial Council of Cloak, Suit, and Skirt Manufacturers, Inc.

:

Julius Katz, Hugo Rudinger.

International Association of Garment Manufacturers: A. F.

Allison.

Limited Price Variety Stores Association, Inc.: F. W. Kuhner;

W. R. Waters.

McCaU Corporation: Mayer Rohr.

Appreciation is also expressed to the administrators of the cooperating colleges, universities, and other institu-

tions that participated in the project. The staff members of these agencies who worked directly on the study are

listed below. They arranged local traming schools for measurers, obtamed permission to measm-e the children,

and assisted in supervising the measuring units.

Henrietta M. Thompson, head. Department of Clothing and

Textiles, University of Alabama.

Harold E. Jones, director. Institute of Child Welfare, University

of California.

Tnga M. K. Allison, dean. Division of Home Economics, Colo-

rado State College, assisted by Katherine A. Miles, associate

professor. Division of Home Economics, Colorado State

College, and by Anna W. Williams, head. Department of

Home Economics, University of Colorado.

Mary E. Freeman, head. Department of Home Economics,.

Chicago Teachers College, assisted by Frances L. Swain,

director of household arts, Chicago Board of Education.

C. H. McCloy, research professor of anthropometry and physical

education. State I^nivcrsity of Iowa, assisted by Rosalie V.

Rathbone, head. Department of Textiles and Clothing, Iowa

State College.

Alpha Latzke, head. Department of Clothing and Textiles,

Kansas State College.

(m)



Julia P. Grant, supervisor of Home Economics, Detroit Public Jessie Whitacre, chief. Division of Rural Home Research, Texas
Schools. Agricultural Experiment Station, assisted by Margaret W.

Ethel L. Phelps, associate professor of textiles and clothing, and Weeks, dean, Division of Home Economics, Texas Technologi-

Ricliard E. Scammon, distinguished service professor in the cal College and Ercel S. Eppright, director, Department of

Graduate School, Universitj- of Minnesota. Home Economics, Texas State College for Women.
Charlotte M. Ullrich, director of household arts, Cincinnati Sadie O. Morris, assistant professor of foods and textiles, Utah

Public Schools. State College, assisted by LOa M. Canavan, assistant professor

Pauline Beery Mack, director of the Ellen H. Richards Institute, of home economics, Department of Home Economics, Uni-

Pennsylvania State College. versity of Utah.

Ida Adelaide Anders, head, department of textiles and clothing,

School of Home Economics, University of Tennessee.

Cordial thanks are extended to the many city and county superintendents, principals, teachers, and play-

ground and club leaders who at great personal inconvenience made it possible to measure the children under

their supervision. And above all, we are grateful to the 147,088 children who patiently stood still long enough to

be measured.

Thanks are also due to Lennah Cm-tiss Zens, admmistrative assistant of the Bureau of Home Economics;

Charles E. Snow and Everett L. Marshall, anthropometrists who assisted iu training the measurers; to Albert E.

Craig and Cassie F. Skilling, who assisted in the statistical analysis of the results; Marion D. Bingham, Helen J.

Plakas, Abraham Frankel, and Raymond W. Winters, members of the Baltimore and Washington statistical units

who supervised the statistical calculations; and to Catherine E. Hoffman, who was in charge of the measm'ing in

the District of Columbia.

Louise Stanley,

Chiej, Bureau of Home Economics.
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Introduction

Purpose of the Study

This study, financed by the Works Progress Admin-
istration and conducted as a W. P. A. project, was made
in order to supply accurately taken body measurements
for use in the construction of children's garments and
patterns.

Unsatisfactory sizing is a source of much consumer
difficulty in the selection of suitable clotliing for chil-

dren. For, although it is common knowledge that
many children of the same age have entirely difl^erent

dimensions (fig. 1), garments and patterns now are

Figure 1.—These three girls are 8 years old.

sized mainly on the basis of age. Moreover, different

manufacturers make garments of different sizes for

children of the same age. Also, due to competitive
practices, few articles of clotliing are large enough for

children of the ages for which they are marked.
As a result of the difficulties in secin-ing properly

fitting children's clothing, retailers, especially mail-
order companies, complain of huge annual losses due to

large returns. These difficulties are caused partly by
the lack of uniformity in the dimensions used by differ-
ent manufactm-ers. Partly they are due to the fact
that measm-ements for this purpose never have been
taken with scientific accuracy on a representative sam-
ple of the child population of the country. Studies of
body measurements have been restricted largely to
growth and antiu-opological researches that have' not
included the measurements used for garment sizes {9y.
The only published report of an American study of tliis

kind with clothing construction definitely in view is the
one made on 100,000 men dming the demobilization at
the end of the World War (7)

.

The idea has long prevailed that if a scientific study
were made of the body measm-ements of a representa-
tive sample of children, the dimensions of a hypothetical
"average" child of each age could be assembled. This
together with perhaps an average chubby and an aver-
age slim cliild of the same age, might then solve the
fitting problem. This study was initiated, therefore,
not only to obtain scientifically taken measurements of
a large and representative sample of children, but also
to analyze the variations of these dimensions in order
to determine the most satisfactory basis for sizing
children's garments and patterns.

Organization of the Project

State units were established in Alabama, California,

Colorado, lUinois, Iowa, Kansas, Maryland, Michigan,
Miimesota, Nebraska, Ohio, Pennsylvania, Tennessee,
Texas, and Utah. A imit was also set up in the District

of Columbia in which procedm'es were tested out before
they were used nationally. In addition, this group did
some measuring in nearby Vhginia communities. Each
State unit was headed by a State director who was a
member of the staff of a cooperating university or other
institution. The part-time services of the State direc-

tors were donated for the pm'pose of making arrange-

ments for the children of the community to be measm'ed
and of giving general supervision to the local work.
The names of the State du'ectors are listed in the Fore-
word (p. in).

The Bureau of Home Economics employed a staff of

antlii-opometrists to develop the measuring techniques

and to train the measurers. In addition, the Bureau
employed and gave special training in the measuring
procecliu-es to 39 women and 2.3 men, most of whom
were college graduates with training in such fields as

child study, physical education, and antlrropometry.

Some of these men and women also had experience as

playground supervisors, teachers, and scout leaders.

These workers were sent to the cooperating States

to supervise and check the measuring done by the em-

1 Italic numbers in parentheses refer to Literature Cited, p. 139.



ployees of the Works Progress Administration and the
National Youth Administration who served as measur-
ers. Where needed they also acted as measurers.
The}" assisted the State directors in arranging schedules
of work for the measm-ers. And they were responsible

both for keeping the instriunents in good condition and
for maintaining adequate supplies for the workers.

]\Iost of the measuring was done by W. P. A. and
N. Y. A. workers, organized in measuring squads. In
general, squads consisted of two measm'ers, two record-

ers, and aides. The aides directed the children to and
from the measming rooms, removed the skin pencil

marks placed on their bodies by the measurers, and
assisted the children in dressing and undressing. In
order not to interfere too much with the regular school

program, the measm-ers worked in smaU groups.

UsuaUy not more than one or two squads were in a

school or institution at the same time.

In most of the States there were about an equal num-
ber of men and women measm-ers—the men measuring
the boys, and the women measuring the girls. Texas
and California were exceptions. All the measiirers in

Texas, and all but one in California, were women. In
California no W. P. A. measm-ers were employed. The
Bm-eau representatives in that State worked as meas-
irrers. In the District of Columbia, the number of

W. P. A. measiu"ers was small; therefore the Bm-eau
measm'ers in the District were assigned to measuring
rather than supervisory duties.

The schedules when completed were sent to a statis-

tical unit organized as a W. P. A. project m Baltimore,
Md., under the supervision of the Bm-eau. There the

schedules were edited, coded, then sent to Washington
for macliine sorting and for tabulation.

Children Measured

The children measured were the general rim of white
American-born boys and girls in public and private

schools, on playgrounds, in camps, and in clubs. Any
cliild able to take part in normal school and playground
activities was included.

In all, 147,088 boys and girls ranging in age from 4
to 17 years were measiu-ed. Distribution of children by
State and county is shown in the following tabulation:

Number of
State and county children

Alabama

:

Barbour 5
Bibb 490
Fayette 380
Greene 213
Hale 313
Houston 3
Jefferson 1, 196
Marengo 20
Perrv 1

Pickens 469
Sumter 6
Tuscaloosa 5,814
Walker 91
Wilcox 6
County unspecified.- 216

Total 9,223

California:
Alameda 2. 077
Contra Costa 2,611
Imperial 645
Monterey 1

Number of
State and county children

California—Con.
Tehama 1

County unspecified.. 197

Total 5, 532

Colorado:
Adams 2
Alamosa 4
Arapahoe 4
Bent 1

Boulder 2,860
Clear Creek 8
Costilla 5
Delta 4
Denver 166
Eagle 1

El Paso 9
Fremont 4
Gilpin 8
Grand 3
Gunnison 2
Huerfano 2
Jefferson 7

Number of
State and county children

Colorado—Con.
Kit Carson 2
Lake 2
Larimer 2, 956
Las Animas 2
Logan 47
Mesa 74
Montrose 3

Morgan 2
Otero 6
Park 1

Phillips 2
Prowers 1

Pueblo 6
Rio Grande 2
Routt 2
Saguache 23
Sedgwick 1

Weld 2,540
Yuma 1

County unspecified-

_

495

Total 9,258

District of Columbia- __ 5, 226

Illinois:

Cook 13,575
Lake 24
Peoria 2
Shelby 1

County unspecified-

_

995

Total 14, 597

Iowa

:

Bremer 58
Cerro Gordo 7
Crawford 1

DaUas 1

Des Moines 1
Dubuque 90
Hamilton 1

Iowa 2
Jefferson 1

Johnson 16
Kossuth 2
Lee 4
Mahaska 4
Marshall 1

Mills 3
Montgomery 2
Muscatine- 1 33
Polk 7,921
Pottawattamie 44
Scott 173
Tama 168
Tavlor 1

Wapello 14
Webster 1

County unspecified-- 95

Total 8,644

Kansas

:

Bourbon 1

Brown 1

Butler 1

Chautauqua 1

Comanche 1

Cowley 5
Crawford 1

Dickinson 425
Doniphan 1

Edwards 1

Elhs 1

Ford 2
Franklin 1

Geary 413
Greenwood 80
Harvev 1

Haskell 1

Number of
State and county children

Kansas—Con.
Jackson 1

Jefferson 1

Johnson 10
Labette 1

Linn 1

Lvon 4
Marshall 1

McPherson 56
Meade 1

Mitchell 2
Montgomery 2
Morris 1

Nemaha 1

Neosho 1

Ottawa 350
Reno •__ 3
Republic 1

Rice 2
Riley 429
Rooks '.

1

SaHne 901
Sedgwick 3,630
Seward- 1

Shawnee 770
Stafford 3
Sumner 5
Trego 1

Washington 2
Wyandotte 1, 055
County unspecified.. 1, 251

Total 9,425

Maryland:
Alleganjr 2
Anne Arundel 21
Baltimore 3
Baltimore (city) 2,945
Caroline 5
Cecil 66
Charles 2
Dorchester 1

Frederick 10
Garrett - 4
Harford 5
Howard - 7
Kent 6
Montgomery 1,623
Prince Georges 1, 709
Queen Annes 112
St. Marys 5
Somerset 3
Talbot 170
Washington 2
Worcester 3

Total 6, 704

Michigan:
Barry 1

Genesee . 2
Huron 1

Ingham 3
Jackson 1

Kent 1

Livingston 2
Macomb 11
Marquette 1

Menominee 1

Oakland 14
Saginaw 1

Saint Clair 3
Tuscola 1

Washtenaw 1

Wayne 10, 519
County unspecified-- 1, 647

Total 12,210

Minnesota:
Douglas 1

Hennepin 9,206



Number of
State and county children

Minnesota—Con.
Ramsey 3,596
County unspecified. _ 432

Total 13,235

Nebraska

:

Cuming 1

Pouglas 7,247
Lancaster 1

Phelps 1

County unspecified-

_

95

Total 7,345

Ohio:
Brown 4
Butler 13
Clark 2
Clermont 9
Clinton 1

Fairfield 1

Franklin 4
Greene 2

Hamilton 12, 094
Hancock 13
Harrison 4
Jefferson 2
Lawrence 1

Lucas 1

Miami 1

Montgomery 15
Shelby 2

Trumbull 2

Union 1

Warren 1

County unspecified-- 354

Total 12,527

Pennsylvania

:

Allegheny -- 122
Blair 2,364
Bucks 6
Cambria 79
Centre 221
Chester 71
Clearfield 1

Delaware 5
Huntingdon 10
Monroe 1

Northumberland 18
Philadelphia 5,241
Somerset 17
County unspecified-- 507

Total 8, 663

Tennessee:
Anderson 2
Blount 23
Campbell 2

Number of
State and county children

Tennessee—Con.
Davidson 1

Greene 2
Hamblen 12
Hamilton 1

Jefferson 1

Knox 6,084
Loudon 2
McMinn 2

Monroe 1

Morgan 9
Roane 2
Wa,yne 4
County unspecified-- 109

Total 6,257

Texas

:

Bexar 2,253
Dallas 290
Denton 697
Ector 1

Harris 2,244
Lubbock 2,450
County unspecified-- 24

Total 7, 959

Utah:
Beaver 1

Box Elder 4
Cache 2,392
Carbon 6

Davis 6

Duchesne 3
Iron 3
Juab 6
Millard 3
Salt Lake 6, 550
Sanpete 6
Sevier 8
Summit 14
Tooele 5
Uintah 2
Utah 40
Wasatch 1

Weber 5
County unspecified-- 352

Total 9, 407

Virginia:

Alexandria (city) 56
Arlington 191
Chesterfield 8
Culpeper 1

Dickenson 2
Dinwiddle 1

Elizabeth City 1

Fairfax 45
Frederick 3

state and county

Virginia—Con.
Henrico
Isle of Wight
King and Queen

-

Montgomery
New Kent. I

Norfolk
Northumberland

.

Orange

Number of
children

9

2
19
4

23
3

1

38

State and county

Virginia—Con.
Page
Princess Anne
Southampton
Warren
Westmoreland
County unspecified

Total

Number of
children

1

4
2
3
4

455

876

Although every effort was made to obtain a group
representative of all white children of school age in the
United States, ideal sampling methods could not always
be followed. The selection of States and of communi-
ties within a State in which measuring was done de-
pended upon more than statistical considerations. It
was limited for example by the willingness of local

authorities to have the children measured, upon the
existence of large numbers of children in localities not
so scattered as to unduly increase the cost of measur-
ing, and upon the availability of qualified W. P. A.
workers. Children aged 4 to 14 were measured in 16
States and the District of Columbia. In addition to
these, children 15 to 17 were measured in 5 of these
States, namely: Colorado, lUinois, Michigan, Ohio,
and Utah. A few children under 4 and over 17 were'
measured in some States, but they were not included
in the analysis of the measurements. Table 1 gives
the total sample, classified according to age, sex, and
parentage—whether native, or foreign or mixed. ,

Table 1. -Total sample of 147,088 children classified hy age,^ sex,
and parentage

Age (years)

Native parentage Foreign or mixed
parentage

Boys Girls Boys Girls

4__. _

5__

6
7

8

853
2,226
4,069
4,908
5,440
5,659
5,926
5,818
5,899
5,622
4,722
3,362
2,844
2,019
2,286

978
2,625
4,467
5,162
5,424
5,617
5,627
5,394
5,180
4,713
3,759
2,930
2,441
1,512
1,772

101 1 164
306 1 380
607

1
603

751 i 712
1, 001 86.';

9

10

11

1,065
1,211
1,171
1,230
1,283
1,424
1,505
1,215
848

1,373

1,019
1,128
1, 140

12 1,021
13 980
14.

_

948
15

16 -
17

1,235
997
625

Under 4 and over 17 -- .. 926

Total 61, 653 57, 601 15,091
1

12.743

' An age group is defined in this study as a 12-month interval beginning with the
last birthday of a child and ending with his next birthday. Thus all children at

least 60 months and less than 72 months of age were considered to be 5 years old.



Measuring Procedures

Equipment and Supplies

All measuring instruments were purchased ^ by the

Bureau of Home Economics and after calibration were
shipped to the units together with the necessary forms
and supphes. The Bureau also furnished the measuring
costume, which consisted of shorts for the boys and the

younger gn-ls, and shorts and nonbinding bandeaux for

the older girls (pi. 1, ^4). The shorts were cut high on
the thighs. Each garment was laundered after use

by one child.

Instruments and small supplies sufficient for one
measuring squad were arranged in kits, which could

be carried conveniently (pi. 1, D). These were as

follows

:

Item

Anthropometer
Protractor head
Sliding caliper

2-ineter linen tape.
2 -meter steel tape.
Skin pencils

Number

2
1

1

1

1

4

Item Number

Pocket knife 1

Neck chains 2

Steel guide rod 1

Carpenter's chalk 1

Spool of twine 1

Manual of measurements. 1

In addition, each squad was supplied by the Bureau
with one portable leveling platform, one portable

weighing scales, and rubbing alcohol, cold cream, and
cotton for removing the skin pencil marks placed on the

children as landmarks for the measuring. Local
arrangements were made for a receptacle in which to

dispose of the cotton swabs, for chairs of the proper
height for taking the measurement of the extreme bend
(p. 16), and for the chairs and tables needed for the

recorders, aides, and children.

The anthropometer consisted of two wooden meter
sticks that could be joined by a brass dowel and a

Avooden key to prevent twisting. The upper stick had
one horizontal arm fixed at the top and a sliding

horizontal arm with a reversible and tapered brass

point piece (pi. 1, D). The horizontal arms were
braced with brass corner triangles. The sliding arm
was provided with a lower brass collar, which helped
to hold it perpendicular to the long shaft and was used
to indicate readings on the long shaft. The two
metric scales on opposite sides of the long shaft had
zero points at opposite ends of the shaft so that either

end of the anthropometer could be used conveniently
to measure heights from the floor.

The protractor head was a craftsman's tool used in

this study to measure the slope of the shoulder line

(pi. 1, -B). The frame in which the protractor was set

was equipped with a wooden guide piece, which rested

on the specified body landmarks described on page 9.

The revolving protractor carried a spirit level, which,
when set in a horizontal plane, permitted the observer
to read from the protractor scale the acute angle (in

degrees) formed by the shoulder line with the horizontal
plane.

' Some of the standard sets were purchased by the Texas Technological College and
were sent to the Bureau of Home Economies for calibration.

The sliding caliper was also a craftsman's tool used
for locating the under arm midpoint of the armscye
(pi. 1, C). The tapes were all provided with spring

releases for rewinding. TVTien children would not
stand quietly while the steel tape was used, linen tapes
were substituted.

The skin pencils were the wax type commonly used
for physical examinations.
The neck chains were fine-gage and small-link. They

were long enough to pass around the neck, cross over
at the back, and hang free down the sides of the neck
toward the front.

The steel guide rod was a knitting needle 2 milli-

meters in diameter and about 30 centimeters long. It
was used as a straightedge when indicating the direction

of certain lines to be naarked on the body with the
skin pencil.

The leveling platforms were 2 by 3 feet. They were
made of ply board with battens and were provided with
four set screws and two spirit levels. They were used
in taking measurements of height from the floor when
the floors in the measuring rooms were not level (pi. 3,

C). The portable scales were of the type sho-wn in

plate I, A. They were provided with set screws- with
which the calibration could be set at zero before each
subject was weighed.

Selection of Measurements

Many specialists cooperated in the selection of the
measurements included in the study. The clothing

section ^ of the Division of Textiles and Clothing of

the Biu-eau compiled the original list based upon ex-

perience in pattern and clothing construction and upon
a study of the literature in tliis fleld. This list was
revised in accordance with the recommendations of a
conference of manufactiu"ers of children's clothing and
patterns, distributors, home economists, and antlu'O-

pometrists held in New York City on March 3, 1937.

At this conference the proposed measurements and the
suggested measuring procedures were demonstrated
and discussed. Subsequently, fm-ther recommenda-
tions were obtained at a conference in Washington,
D. C, of the State directors of the project, and by a
questionnaire circulated to manufacturers and distribu-

tors located in various communities tlu-oughout the
United States.

The final list of measurements was then compiled,
taking into consideration all the recommendations re-

ceived and the practicability of obtaining the desired
measurements. Clothing measurements that did not
lend themselves readily to definite anatomical descrip-
tion were omitted, because they could not be taken
accurately by a large corps of measurers. Measure-
ments for hats, shoes, and gloves had to be omitted,

3 Clarice L. Scott, assistant home economics specialist, and Margaret Smith
junior home economics specialist, of the Bureau of Home Economics gave generous
assistance with this part of the study.
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MEASURING EQUIPMENT.
A, Costume worn by children; portable scales used for weighing; B, measuring shoulder slope; C, sliding caliper used

to bisect the axillary fossa of the underarm; D, kit of instruments and small supplies provided for each measur-

ing squad.
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BODY LANDMARKS USED IN TAKING MEASUREMENTS.
A, Landmarks on anterior of trunk; B, landmarks on posterior of trunk and right leg; C, landmarks at neck base, hip

level, waist level, underarm, elbow, and wrist; D, landmark at crotch level corresponding to the position of the

intersection of trouser seams in the crotch; tibiale is marked at knee and sphyrion at the ankle; E, landmarks used

in locating the position of the sleeve seam; F, landmarks at waist level, neck base, armscye, and midanterior

wrist; the underarm midpoint and corresponding point on the trunk are also show^n; G, use of neck chain to

indicate the curve of the neck base.
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MEASUREMENTS TAKEN WITH THE ANTHROPOMETER.
Measuring: A, Height of waist; B, height of hips; C, height of cervicale; D, height of tibiale; £, stature; F, height of

crotch; G, bitrochanteric width.
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MEASUREMENTS TAKEN WITH THE TAPE.

Measuring: A, Width of chest, anterior; B, length of waist, anterior; C, length of waist, posterior; D, width of chest,

posterior; E, girth of chest at armscye; F, depth of scye.
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MEASUREMENTS TAKEN WITH THE TAPE.

Measuring: A, Anterior arc of chest; B, girth of waist; C, girth of neck base; D, posterior arc of hips; E, girth of hips;

F, shoulder length.



Miscellaneous Publication 366, U. S. Department of Agriculture Plate 6

MEASUREMENTS TAKEN WITH THE TAPE.

Measuring: A, Girth of armscye, front view; B, girth of armscye, back view; C, girth of upper arm; D, girth of elbow;

E, upper segment of posterior surface of right arm; F, total length of posterior surface of the arm.
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MEASUREMENTS TAKEN WITH THE TAPE.

Measuring: A, Trunk line; B, maximum girth of thigh; C, length of waist to hip; D, maximum calf girth; E, girth of

knee at tibiale; F, total length of crotch.
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Miscellaneous Publication 366, U. S. Department of Agriculture Plate

MEASUREMENTS TAKEN WITH THE TAPE.

Measuring: A, Extreme bend; B, vertical trunk girth.



because the time involved in taking these in addition
to the other measiu-ements undulj^ fatigued the children.
School authorities were unwilling to permit the measure-
ment of large groups more than once.
The measurements taken on every child are listed

below in the order in which they appear on the schedule
(pp. 17-18). With the exceptions noted, all measure-
ments were metric, and were recorded in centimeters
to the nearest millimeter.

1. Waist height.
2. Hip height.
3. Weight (pounds).
4. Stature.
5. Cervicale height.

6. Tibiale height.
7. Crotch height.
8. Bitrochanteric diameter.
9. Shoulder slope (degrees).

10. Anterior chest width.
11. Anterior waist length,
12. Posterior chest widtli.

13. Posterior waist lengtli.

14. Chest girth at armscye.
15. Scye depth.
16. Posterior hip arc.

17. Maximum chest girth.

18. Anterior chest arc.

19. Waist girth.

20. Hip girth.

21. Neck-base girth.

22. Shoulder length.
23. Armscye girth.
24. Upper arm girth.

25. Elbow girth.

26. Upper posterior ai

length.
27. Total posterior ai

length.
28. Trunk line.

29. Waist to hips.

30. Thigh girth.

31. Maximum calf girth.

32. Knee girth.

33. Total crotch length.
34. Anterior crotch length.
35. Extreme bend.
36. Vertical trunk girth.

Training Schools for Measurers

Training schools for supervisory measiu*ers and for

measurers were arranged in the cooperating States.

Only individuals completmg the work of a training

school satisfactorily were permitted to take measm-e-
ments. Twenty-two such training schools were
conducted, at which 266 persons were trained. Approxi-
matel}^ 50 measurers who had completed training re-

turned to later schools for additional instruction and
checking.

A manual of measurements described in detail the pro-
cedures to follow in placing the body landmarks and
in taking the measurements. This manual was used
as a textbook in the training schools and as a hand-
book thi-oughout the duration of the project.

A model (generally a boy) for each trainee was pres-

ent tliroughout the period of each training school so

that landmarks and measurements coidd be discussed
and practiced with reference to living subjects. The
models were so assigned that each trainee worked with
all the models before the close of the school. Children
were selected who varied in skeleton, muscidatiu'e, and
behavior. The training schools thus provided the
trainees with a sample of the measuring and child

management problems characteristic of the work to

be met later in the field. Management of the children,

use and care of the instruments and schedules, and rela-

tions with the local authorities were given full consider-
ation in all of the trainmg schools.

Variations in instruction were kept at a minimiun
by limiting the number of training school instructors.

The anthropometrist in charge and her assistant con-
ducted all of the 16 training schools held during the
first year of the project and 2 of the 6 schools held
later. Another assistant anthropometrist, conducted
2 schools, and 2 supervisory measurers conducted 1

each. The 3 latter instructors were experienced
measurers on the project. They were given special

training and their work checked carefully before they
were entrusted with this additional responsibility.

At the end of each of the 22 schools, either the anthro-
pometrist in charge or her assistant personally checked
the procedmes of each trainee, and determined whether
or not he or she qualified as a satisfactory measurer.

Before the opening of the schools, the two Bureau
antln-opometrists had developed personal measuring
technique, such that they could duphcate the measure-
ments of each other on one subject within the tolerances
agreed upon for the various measm-ements. These
tolerances provided a standard for the difference
between two observers. This standard was used in the
training schools to ilhistrate the problem of personal
error and to define the limits of acceptable differences

between two observers measuring the same subject.
The training schools provided a record from which

personal error could be estimated for each of the
measurers at the close of the period of training. Upon
completion of the training, each person who had quali-

fied as a measurer prepared duplicate measurements on
each of the models. These also had been measured by
the instructors. Thus a check on the ability of the
measiu"er was obtained before work in the field was
begun. This initial record of dift'erences among the
measurers was supplemented by duplicate measure-
ments taken from time to time in the field (p. 22).

All training schools were conducted similarly through-
out the country. The recommended program was
described in a handbook for the instructors and their

assistants. It was followed as closely as local conditions
permitted. The length of the school was usually 12
workdays. The first 4 days were devoted to demonstra-
tion and discussion of the body landmarks and the
procedures of measurement. During the 4 or 5 days
follo'^dng, the trainees duplicated complete sets of
measurements of the children, usually boys, who acted
as models. The remaining daj^s of the school were
spent in discussing the results of these duplicated
measurements, and in giving each trainee specific

instructions for perfecting his technique. Women
measurers practiced with girl models, either in the
training school after their duplicates were completed,
or early in the field period.

Placing of Landmarks

In many cases the landmarks were located mth
reference to skeletal structure (figs. 2, 3, 4). In a few
instances, bisections of a given region were utilized, as

at tlie armscye, waist, hip, and medial thigh at crotch

level. For the purpose of description, the landmarks
are grouped here according to whether they are located

on the neck, trunlv, or an upper or lower extremity.

In the routine of measuring, the order of placement was
that which permitted the greatest dispatch in preparing

the subject. Following are the instructions issued to

the measurers and taught in the training schools.

Landmarks of the Neck

The neck base.—Three landmarks determine the

position of the neck base. They are the cervicale and
the upper borders of the medial extremities of the right

and left clavicles (pi. 2, A, B). The closed curve of the

neck base is indicated by a fine-gage, flexible-link chain

looped about the neck so that it passes over the cervicale

and touches the two anterior landmarks. The place-

ment of the chain is shown in plate 2, G.



HIGHEST PROMINENCE AT THE
LATERAL END OF THE CLAVICLE

SHOULDER POINT
OF THE ARMSCYE

ACROMION

AVERAGE WAIST LEVEL

DISTAL END OF ULNAy m

NECK BASE

UPPER BORDER OF THE MEDIAL
END OF THE CLAVICLE

ARMSCYE

POINT IN MEDIAN SAGITTAL PLANE
AT LEVEL MIDWAY BETWEEN SHOULDER
POINT OF ARMSCYE AND POINT OF
LOWEST EXTENSION OF ARMSCYE

LEVEL OF GREATEST
LATERAL TROCHANTERIC

PROJECTION

FiGtJKE 2.—Bodj' landmarks used in taking measurements. Front view.
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CERVIC

MIDPOINT OF SPINOUS PROG
OF FOURTH THORACIC VERTE

POINT IN THE MEDIAN SAGIT
PLANE AT THE LEVEL OF TH
UNDERARM MIDPOINT OF THE
ARMSCYE

CK BASE

SHOULDER POINT
OF THE ARMSCYE

ARMSCYE

LEVEL OF GREATEST
LATERAL TROCHANTERIC

PROJECTION

OLECRANON

MIDPOINT OF THE SURFACE
OF THE KNEE IN THE MAJOR

CREASE OF FLEXION

TIBIALE

Figure 3.—Body landmarks used in taking measurements. Back view.



CERVICALE

MIDPOINT OF THE SIDE
AT WAIST LEVEL

MIDPOINT OF THE SIDE
AT TROCHANTERIC LEVEL

DISTAL END OF ULNA

LEVEL OF GREATEST
LATERAL TROCHANTERIC

PROJECTION

Figure 4.—Body landmarks used in taking measurements. Side view.



While the chain is poised, its position is marked in the
center front and over the trapezius muscle on the right
and left sides. The short vertical line intersecting the
neck base at the center front is drawn in the median
sagittal plane. Such crosses give well-defined zero or
readmg pohrts. The cross at cervicale is placed cen-
trally on the prominence of the spinous process of the
seventh cervical vertebra. This prominence is usually
the most superior when the head is dropped forward.
The prominence is palpated more readily when the
head is forward, but the landmark is placed when the
skin is in the normal position with the head erect.

Landmarks of the Trunk

The arwscye.—The position of the circular seam of

the set-in sleeve is marked by four landmarks, and the
closed curve thus indicated is called the armscye.
The armscye is marked on the right and left arms.
The determining landmarks on each arm are the
shoulder point, underarm midpoint, and the armscye
anterior and posterior. The procedure of locating the
landmarks is identical for the right and left side and is

described here for the right side only.

The shoulder point is situated midway between the
acromion and the most superior point of the lateral

extremity of the clavicle. The most superior point of

the lateral extremity of the clavicle is marked as sho^wn
in plate 2, E.
The acromion is defined in this study as a point on

the lateral margin of the acromial process anterior to

the angle of the process and posterior to the center of

the shoulder as judged by sight. In practice the
acromion is placed midway between the limits

described.

The first step is to outline the lateral border of the
acromial process (pi. 2, E). Points are then placed on
the outline at the angle of the process and at the sighted

center of the shoulder. A line intersecting the outline

of the process is placed midway between the two
limiting points. The intersection is termed the acro-

mion. This position corresponds very closely to the
acromion as defined by Martin (8) at the most lateral

point of the margin of the acromial process. The use
of the midpoint between two easily located limits

reduces considerably the uncertainties mherent in ex-

ploring the process for the most lateral point.

Wlien the acromion and the most superior pomt of

the lateral extremity point of the clavicle have been
determined, the shoulder point of the armscye is

readily located midway between these two limiting

points.

The armscye anterior and posterior are traced with
the aid of a chalked string. A small-gage, white string

well covered with ordinary mason's chalk and about
18 inches in length is used for this purpose. The center

of the string is placed under tlie arm when the arm is

raised about 30 degrees from the trunk. The ends of

the string are raised and crossed up over the shoulder
point, thus indicating the direction of the armscye
anteriorly and posteriorly as well as rmder the arm.
The armscye anterior and posterior are marked as

shoA\Ti in plate 2, A and B. Short, thin, sloping lines

follow the chalked path of the armscye. They are

placed centrally with respect to the distance between
the shoulder and underarm so that they will serve as

zero and reading points at the level of the fourth

thoracic vertebra posteriorly, and the level of the mid-
armscye region anteriorly.

The miderarm midpoint is located with reference to
the natural folds in the axillary fossa and the total
width of the shoulder. The height of the midpoint in
theaxillary fossa is decided on the basis of the size and
position of the axillary folds. The observer sits in
front of the subject and observes the formation oif the
folds on the right and left sides as the arms are raised
to about 45 degrees and gradually lowered to meet the
trunk. Usually the folds of one axillary fossa are more
clearly defined than those of the other side. The level
of the midpomt is set with respect to the more clearly
defined folds, and a corresponding level is marked off

in the fossa of the opposite side. A short thin slightly
curved lineon the trunk marks the level. The vertical
line indicating the bisection of the total width of shoul-
der is drawn through the line indicating the under-
armscye level. The intersection of the two lines is the
underarm midpoint of the trunk. The underarm mid-
point of the trunk can be identified in plate 2, C, and is

clearly seen in plate 1, C. In plate 2, F, is also illus-

trated a corresponding underarm midpoint on the arm.
The midpoint on the arm is placed so that it will fall

upon the midpoint of the trunk when the arm is lowered
to the side. It is necessary to determine the position
of the midpoint on the arm by trial placements and
readjustment after observing the correspondence of
the arm and trunk points when the arm is alternately
raised and lowered.

Plate 1, C, shows the maixner in which the bisection of
the shoulder is carried out. The small sliding caliper is

used. The upper margin of the shaft of the caliper is

held against the trunk at the level of the armscye. The
shaft is horizontal, and the jaws are in a vertical
position. The jaws touch the shoulder anteriorly and
posteriorly without constriction. The subject's arm is

raised laterally to an angle of approximately 90 degrees
with as little elevation of the shoulder as possible. With
the caliper in this position the midpoint of the total

width is marked with the skin pencil.

The criteria of placement of the underarm midpoints,
on the arm as well as on the trunk, are nonanatomical
and are based upon the conventions of clothing con-
struction. The measurer is called upon to decide, in

view of the axillary folds, to what height imder the arm
a blouse can extend without forming an uncomfortable
surplus of fabric in the fossa when the arm is lowered.
The highest level considered feasible is the one chosen.

By placing the midpoints of the arm and txunk in cor-

respondence when the arm is lowered, the points are

separated by a distance var^ang with the individual

and including the deepest region of the fossa. The
measurements thus do not provide for fabric in this

deep region, and any shortage of the garment when the

arm is raised is compensated by rise of the sleeve over
the arm or of the blouse from the waist.

The shoulder line.—This line intersects the neck base
and the armscye at the shoulder and corresponds to the

customary shoulder seam of a garment. It is located

on the right shoulder with reference to the trapezius

muscle and the acromion. By palpation at the neck
base, the borders of the upper fibers of the trapezius,

which pass forward and downward to become inserted

in the lateral extremity of the clavicle, and acromial

process are identified. The intersection of the shoulder

line wdth the neck base is placed at the anterior border
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of the trapezius. The lateral end of the shoulder line is

directed by the acromion although the intersection of

the shoulder line is actually with the arniscye (pi. 2, E).
A small steel guide-rod is used to aid the observer in

orienting the neck base and armscye intersections, with
respect to the trapezius border and the acromion.

Average waist level.—For the purposes of tliis study,

the waist level is taken at the lowest rib margin pal-

pated in the midaxillarv line. This waist level also

corresponds very closely to the natural or sighted

waist which is observable when the lateral profiles are

slightly concave. A natural waist in the latter sense

is not frequent among younger children, and this

definition is accordingly not useful throughout the age
groups of tliis study. On the other hand, the waist
level based on the lowest rib margin palpable in the
midaxillary Line can be used equally well in all age
groups. This waist level also provides for maximum
depth of the garment from waist to crotch level. In
this respect it is preferable to a waist placed at the
crest of the ilium, a level which is readily determined
but results in shallow crotch measurements, and a
waist of mmimum height.

To locate the waist, the observer sits in front of the
subject and palpates the right and left sides simulta-

neously,Jusing the index fingers to press against the sides

in the midaxiUary region. The hands are held with the
palms directed toward the floor. The fingers are ex-

tended and together. The thumb side of the middle
joint of the index finger is used for palpating in the
midaxillary position. The direction of the pressure is

medial. When the lower margin of the lowest rib

palpated in the midaxillary position is felt on the dorsal

surface of the index finger, the level of the midline of

the index finger is taken as waist level. Without dis-

placing the skin, the level is marked with a point in the
midaxillary position, on the right and left sides.

The waist levels of the right and left sides frequently
differ, and the average height from the floor of the two
sides is considered waist level. The anthropometer is

used to lay off the average height at center front, center

back, and at the right side of the back (pi. 2, A, B, (J).

If the difference m height between the right and left

sides exceeds 4 millimeters the points first placed on
the sides are "corrected" to correspond with the average
height of waist.

The finished landmarks of the waist are five in

nmnber. Small crosses composed of two short, straight,

thin lines at right angles, smiilar to those at the neck
base and cervicale are used. The horizontal branches
indicate average height of waist. In the center front

and back the vertical intersecting lines are in the

median sagittal plane. The intersection at the right

side of the back is located by bisecting the distance

measured with the tape between center back and center

side. The intersection in the region of the midaxillary
position is a projection of a bisection at hip level of a
maximum panel defined by the regions of the buttocks
and thigh. The panel is illustrated in figure 4 and
discussed more fully under the landmarks of the hip.

Level for the measurement of width of chest.—Short,

straight, thin lines are used anteriorly and posteriorly

to indicate the level at which the width of chest between
the armscyes is measured. Posteriorly the landmark
is placed centrally on the prominence of the spinous
process of the fourth thoracic vertebra. The landmark
on the anterior of the chest is placed at a level that is

midway between that of the shoulder point of the
armscye and the level of the lowest visible point of the
armscye. The latter point in field practice is indicated
by placing a pencd under the arm so that the blunt end
is visible at the juncture of the arm and trunk. These
landmarks appear in plate 2, A and B.

Level for the measurement of maximum chest girth.—To
guide the rneasurer in placing his tape at the level at
which the girth of chest appears to be greatest, a land-
mark is placed at this level after consideration of the
contour of the chest. The region of the chest is viewed
from one side and the anterior and posterior profiles are
considered. A preliminary landmark is placed at the
level at wMch the girth appears to be the greatest.
This landmark is placed anteriorly or posteriorly
according to convenience or the profile which controls
the judgment. Similarly, preliminary landmarks are
placed when the subject is viewed from the opposite
side. The average height of the two preliminary land-
marks is taken as the level of maximum chest girth.

The final landmark may be placed in the center back
(pi. 2 B). Or, if the anterior profile has been used to
set preliminary landmarks, it is more convenient to
place the final landmark anteriorly. On boys younger
than 11 years of age these landmarks are not used, and
the measurement of maximum girth of chest is omitted.
The landmarks and measurements are omitted also on
girls younger than 10 years. Among the girls in the
older age groups the level corresponds to maximum
girth over the mammary glands or, in clothing termi-
nology, the bust measurement (pi. 4, E).

Landmarks of the Right Upper Extremity

Olecranon.—The length of the upper segment of the
arm is measured from the armscye-shoidder Ime inter-

section to the olecranon or the elbow. The precise
reading point for this measurement is marked by an
intersection at the most lateral point of the olecranon
when the closed fist is rested against the waist with the
dorsal side of the hand facing anteriorly.

Distal extremity of the ulna.—The total length of the
arm is measured from the armscye-shoulder line inter-

section over the olecranon to the distal extremity of

the ulna at the wrist. To locate the distal limit of the
ulna, the flat of the thumbnail of the observer is pushed
upward against the extremity of the ulna. On the side

corresponding to the little finger the styloid process is

palpated. Its distal limit is indicated by a short line

drawn perpendicular to the long axis of the ulna. An
intersecting line is placed at right angles to the limit.

Midanterior wrist point.—This is the reading point for

the measurement of length of arm anterior. Its po-
sition is illustrated in plate 2, F. The landmark is

placed in a median position on the anterior or the volar
surface of the wiist. Its position distalward is identical

to that of the landmark of the ulna. It is merely a
sighted projection of that distal position onto the volar
surface.

Landmarks of the Lower Extremity

Average hip level.—The level of the hip is defined as

the level of the most laterally projecting point of the
upper extremity of the femiu- in the region of the tro-

chanter major. The level is determined independently
for the right and left sides, which usually differ. The
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average of the two levels is taken as the hip level. The
preluninary landmarks are corrected to correspond with
the average if the difference between the two sides ex-
ceeds 4 millimeters.

The extended index and middle fingers of the observ-
er's right hand are used to palpate the region of the
trochanter. Palpation is carried out while the observer
squats with eyes approximately at the level of the
trochanter. The direction of palpation is proximalward

;

that is, from below upward. On well-developed, mus-
cular individuals, and when excessive fat pads are
present, the palpation must be somewhat prolonged and
determined. To assist the observer in finding the level,
the subject is often asked to bend slightly forward as
though picking up an object from the floor, or the sub-
ject rotates the femur by tm-ning the toes laterally and
pivoting the heel. These are aids in identifying the
low rounded subcutaneous bony prominence in the
region of the great trochanter. The midpoint of the
region is marked with a preliminary point to indicate
hip level. The average hip leveris marked with a
short horizontal line.

The vertical intersection is placed in the midline of a
hypothetical vertical "panel" (fig. 4). The posterior
limit of the panel is an imaginary vertical line tangent
to the most posterior point of the profile curve of the
buttocks. The anterior limit of the panel is an imag-
inary vertical line tangent to the most anterior point
of the profile of the thigh.

The panel is a device, arising from the uses of con-
ventionalized clothing construction, to bring the side
seams of a garment in a central position with respect to
the lateral region of the hip. It is set up for bisection by
placing the steel guide rod and skin pencil tangent to
the buttocks and thigh profiles, respectively at the most
projected points of the two profile curves. The observer
squats with eyes at hip level while the bisection is

mai'ked and checked.
Under the description of the average waist level it

was pointed out that the intersecting vertical line of

the landmark at the center side of the waist is an ex-
tension of the vertical intersection at hip level. After
the vertical intersection at hip level has been satis-

factorily placed, the steel guide rod held vertically is

used as a rule to extend the vertical line at the hip to

the waist level.

Crotch center.—This landmark (pi. 2, D) cori-esponds
to the point of intersection of the medial seams of a
trouser leg with crotch seams of the conventional trouser
type of garment. The subject rests his left foot on a
chair while the landmark is placed. The observer
squats at the side of the subject with his eyes at the
level of the gluteal fold, and dn*ectly in front of the
medial surface of the thigh. The subject's right foot is

directed straight forward. The median line of the me-
dial surface is sighted and marked by a thin vertical line

extending downward from the level of the perineum.
If the lower borders of the measuring suit obscure the
region, the subject is asked to draw them up by lifting

the suit by the waist band.
Knee center posterior.—The height of this landmark

is determined with reference to the natural creases of

the skin at the back of the knee. By flexing the sub-
ject's knee, the creases are clearly expressed. The
direction of the most pronoimced crease is outlined.

A vertical intersection is di'awn in the median line of

the posterior region of the knee. The region is thought

of as an hregular and more or less quadrilateral area
extending over the condyles of the femur and the upper
extremities of the tibia and fibula. The landmark is
shown in plate 2, B.

Tibiale, right.—The tibiale is the highest point on
the proximal and medial margm of the tibia when the
subject stands erect. The precise location is difficult
to ascertain if the medial fat pads at the knee are well
developed. In this study the medial "cleft" of artic-
ulation between the condyles of the femur and the upper
extreinity of the tibia has been used as a guide to the
position of the medial and uppermost margin of the
tibia. The cleft is palpated by grasping the knee
fu-mly while it is alternately flexed and extended and
moving the index fuiger or thiunb in the region of the
cleft with pressm-e, until the margins of the condyles
and tibia are identified. The tibiale is marked by a
dot (pi. 2, D) at the level in the cleft which coiTespo'nds
to the highest pomt of the palpated margin of the tibia.

In practice, the midlevel of the palpated cleft gives a
close approximation of the tibiale.

Taking the Measurements

1. Height of waist (pi. 3, A).—This measurement is

the average height of the preliminary landmarks of
the waist in the midaxiUary line at the lowest rib margin
palpable on the right and left sides. It is recorded
when the preliminary landmarks are measm-ed pre-
paratory to placement of the five landmarks of the
average waist level described under landmarks of the
trunk (p. 10).

Instrimients.—Anthi'opometer. The levelmg plat-
form is used if the floor of the workroom is not level.

Position of subject.—The subject stands erect, feet
together, facing the observer. His weight is evenly
distributed. He is cautioned against shifting his weight
from one foot to the other, or from toes to heel. His
arms hang loosely at the sides and are placed somewhat
backward.

Position of observer.—The observer sits in front of
the subject. Or, if the height of the waist of the subject
equals or exceeds one meter, it is more convenient for

the observer to stand.

2. Height of hips (pi. 3, B).—The average height of
the preliminary landmarks placed on the right and left

sides in the region of the trochanter is recorded as
the height of hips.

Instriunents.—Anthropometer. The leveling plat-

form is used if the floor of the workroom is not level.

Position of subject.—The subject stands facing the
observer with hands on hips, feet together, weight
evenly distributed.

Position of observer.—The observer ordinarily finds

it convenient to sit or squat in front of the subject.

3. Weight (pi. I, A):
Instrument.—Portable scales.

Position of subject.—The subject is asked to stand
quietly on the center of the platform, hands on hips.

Procedm'e.—The dial indicator is adjusted at zero
before the subject steps on the scales. The subject is

instructed not to shift his weight whUe the reading is

made.
4. Stature (pi. 3, E):
Instriunents.—Anthropometer and levelmg platform.

A perpendicular waUboard is used when a suitable wall
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free of baseboard and paneling is not available in the

worki-Qom.
Position of subject.—The subject stands on the level-

ing platform, heels together against the wall. The
shoulders and buttocks just touch the wall. The eyes

are dii^ected forward, and the head is erect, 'i'iie

pahns of the hands lie on the thighs.

Position of observer.—The obseiwer stands at the

subject's right side.

Procediu'e.—The anthropometer is held and balanced

in a vertical position in the right hand. The left hand
palpates the vertex of the head. The right hand
slides the moving arm of the anthi'opometer down
using sufficient pressm'e to bring the brass point piece

of the antlu'opometer to the level of the vertex. The
textm-e of the hau* is taken into consideration when
exploring the vertex.

5. Height of cervicale (pi. 3, (J):

Landmark.—Cervicale.

Instruments.—Anthi'oponreter. The levelmg plat-

form is used if the floor of the worki'oom is not level.

Position of subject.—The subject stands with heels

together, far enough awa}" from the wall toward the

outer end of the leveling platform that the anthi'opometer

can be placed back of him. The eyes are dkected
forward and the head is erect. The palms of the hands
lie on the thighs.

Position of observer.—The observer stands back of

the subject and to his left side.

Procediu-e.—The anthi'opometer is held vertically m
the right hand. The straight edge of the brass point

piece is du'ected toward the floor. The point is lowered

to cervicale. The measiuement is taken quickly before

the child alters his position.

6. Height of tibiale (pi. 3, D):
Landmark.—Tibiale.

Instrmnents.—Upper section of the anthropometer.
The leveling platform is used when the floor of tJie

workroom is not level.

Position of subject.—The subject places his left foot

on a chau' which raises the foot to about the level of

the midregion of the patella. The subject's weight is

evenly distributed. So far as possible, the main axis of

the right leg is perpendicular to the floor. The right

foot is directed straight forward.

Position of observer.—The observer squats at the

subject's left side with eyes at knee level.

Procedm-e.—The upper section of the antkropometer
is inverted, so that it stands on the fixed arm. The
straightedge of the brass point piece is du'ected toward
the floor. The pomt is raised to the level of tibiale.

The reading is taken at the upper margm of the brass

collar of the movable horizontal arm.
7. Height of crotch (pi. S, F):

Landmark.—Crotch level. This level is indicated

by the crotch of the standard measuring garment when
puUed snugly against the body.

Instrmnents.—Upper section of the anthropometer.
The leveling platform is used if the floor of the work-
room is not level.

Position of subject.—The same as for measurement
no. 6. Before the left foot is raised to the chair, the
subject is asked to pull up the raeasuring suit by the
waist band in order to bruig the garment in snug con-
tact with the body. The principal transverse axis of

the pelvis is approximately horizontal to the floor.

Position of observer.—The observer squats at the
center back of the subject with eyes at the level of the
gluteal fold.

Pi'ocedure.—The anthi'opometer rests on the fixed
aiTti. The brass point piece is raised in the crotch
mitil its straightedge is at the level of the base of the
left buttock. The latter level is indicated by placing a
pencil mider the left buttock, tangent to the profile at
its lowest point and paraUel to the floor. The straight-
edge of the brass point piece is brought to rest on the
pencil at this level of the left buttock. Caution is

exercised m order not to tip the pencfl from its hori-

zontal position, nor jab the right thigh, nor exert more
than moderate pressure on the imder surface of the left

buttock.

8. Bitrochanteric diameter (pi. 3, Gf):

Landmarks.—Average hip level, right and left sides.

Instrmnent.—Tapper section of the antliropometer.
Position of subject.—The subject stands as for

measurement No. 4, except that he is away from the
waU with hands on hips. The weight is distributed
equaUy on both feet.

Position of observer.—It is usuaUy convenient for the
observer to sit in front of the subject.

Procedure.—The straightedge of the brass point
piece faces the fixed arm of the anthi-opometer. The
shaft and arms of the anthropometer lie in a plane
paraUel to the floor. The midpomts of the inner sur-

faces of the arms are placed on the landmarks. The
anthropometer is closed without pressure on the skin.

The readmg is made at the iimer margin of the brass
coUar of the movable arm.

9. Slojye of shoulder (pi. 1, B):

Landmarks.—Shoulder Ime-neck base intersection,

and shordder line-annscye intersection.

Instrument .—Protractor.

Position of subject.—The subject stands in the posi-

tion for measurement No. 5 except that the arms are

relaxed and the hands do not clasp the thighs.

Position of observer.—Back of the subject and to his

right side.

Procedure.—The wooden blade of the protractor is

rested on the intersections of the shoulder line with the
neck base and with the right armscye. The subject is

asked to carry the weight of the instrument on his

shoulder -without altering the position of the shoulder.

The intersection of the shoulder line and the armscye
is used as the pivotal point, and the opposite end of the
wooden blade is lowered to the shoiflder hne-neck
base intersection, where it rests lightly without de-

pressing the sldn surface. The mstrument is balanced
easily on the landmark, while the left hand is used to

steady the instrument, and the right thmnb and index
fingers adjust the spirit level to a horizontal position.

If the protractor cannot be brought to rest on the
shoiflder line-armscye intersection due to interference

of higher pomts, the blade is poised on the highest point
but the blade's direction is that of the shoiflder line.

10. Width oj chest, anterior (pi. 4, A):
Landmarks.—Level for the measurement of width of

chest anterior, and annscye anterior at the right and
left arms.

Instrument.—Tape.
Position of subject. The subject's position is the

same as for measurement No. 4 except away from the

wall.
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Position of observer.—The observer is in front of the

subject with eyes at the level of the measurement.
Sitting or squatting may be necessary when measuring
the younger age groups.

Procedure.—The observer informs the subject that

this measurement and the tlu'ee following immediately
are to be made while he stands in the given position.

It is essential that the subject's position correspond
with the standard position for stature, and that it be
maintained throughout the set of four measurements.
The upper border of the tape rests at the level of the
anterior landmark. The armscye at the right arm is

the zero point of the measurement. The reading is

made at the armscye of the left arm. The upper border
of the tape is horizontal. It may be necessary to

elevate somewhat the zero and reading positions of the

tape in order to bring the upper border of the tape into

a horizontal position.

11. Length oj waist, anterior (pi. 4, i?):

Landmarks.—Neck base and average waist level in

the median sagittal plane.

Instrument. Tape.
Position of subject.—The same as for measurement

No. 10.

Position of observer.—Identical to that for measure-
ment No. 10.

Procedure.—The zero point of the tape rests at the

neck base. The reading is made at the average waist

level in the median sagittal plane. The subject is

cautioned not to raise the cliin when the zero point of the

tape is placed at the neck base.

12. Width of chest, posterior (pi. 4, D):

Landmarks.—Level for measurement of width of

chest posterior, and the armscye posterior on the right

and left arms.
Instrument.—Tape.
Position of subject.—The same as for measurement

No. 5.

Position of observer.—The observer is bade of the

subject and standing, sitting, or squatting so that his

eyes are at the level of the measurement.
Procedure.—The upper border of the tape rests at

the level indicated by the spinous process of the fourth

thoracic vertebra. It is made to lie in a horizontal

plane by elevating the zero and reading ends of the tape

as needed. The measurement is taken without con-

striction. The zero point of the tape is placed at the

left armscye, and the reading is made at the right

armscye.
13. Length oj waist, posterior (pi. 4, CO:

Landmarks.—Cervicale, and the average waist level

in the median sagittal plane.

Instrument.—Tape.
Position of subject.—The same as that described for

measurement No. 5.

Position of observer.—The observer is bacl'C of the

subject and to the left side.

Procedure.—The zero point of the tape is placed at

cervicale. The subject is cautioned against dropping

the head forward. The tape follows the contour of the

back in the median sagittal plane without constriction.

The reading is made at the average waist level.

14. Girth of chest at armscye (pi. 4, £"):

Landmarks.—The underarm midpoints on the right

and left sides.
.

Instrument.—Tape. •

Position of subject.—The subject's position is his

normal erect posture.

Position of observer.—The observer stands back of

the subject.

Procedure.—The tape is placed around the trunk
without constriction. The zero point is at the center
back. The upper border of the tape rests under the
arms at the level of the armscye of the trunlc, and passes
through the underarm midpoints of the right and left

armscyes. When the subject's arms are raised slightly

in order to place the tape in proper position in relation

to the underarm midpoints, the tape is somewhat slack,

anteriorly. If this precaution is observed, the tape
will not constrict the chest muscles when the arms are
lowered. If the subject elevates his shoulders, he is

asked to relax them. When the tape has been placed
so that its upper border passes through the underarm
midpoints and the girth is set without constriction, the
observer passes around to the side of the subject to
check the relative positions of the anterior and pos-
terior arcs of the girth. The two arcs lie in the same
horizontal plane. It is frequently necessary to lower
the arcs and set the tape more loosely. The reading is

made at the midpoint of the breathing excursion.

Before removing the tape, the level of its upper border
is marked posteriorly by a dot in the median sagittal

plane. In this manner the approximate level of the
underarm midpoints is projected in the median sagittal

plane and a reading point is provided for the i^ieasure-

ment to follow.

15. Depth of scye (pi. 4, F):

Landmarks.—Cervicale and the level of underarm
midpoint marked in the median sagittal plane.

Instrument.—Tape.
Position of subject.—Normal posture with head erect

and eyes directed foi'ward.

Position of observer.—The observer stands at the

center back of the subject.

Procedm-e.—The zero point of the tape is placed at

cervicale. The subject is cautioned not to lower his

head. The reading is made at the point in the median
sagittal plane that indicates the position of the upper
border of the tape when the latter was placed for the

measurement of girth of chest at armscye.
16. Posterior arc of hips (pi. 5, D):
Landmarks.—Average hip level at the right and left

sides.

Instrument.—Tape.
Position of subject.—The subject stands erect, feet

together, with weight evenly distributed and hands on
hips.

Position of observer.—The observer squats back of

the subject with eyes at hip level.

Procedure.—The zero point of the tape is placed at

the hip level of the left side. The upper border of the

tape lies in a horizontal plane. The reading is made
on the right thigh at hip level. The measurement is

taken without constriction.

17. Maximum girth of chest:

Landmarks.—Level of maximum chest girth, pos-

terior and anterior.

Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect posture with feet together.

Position of observer.—The observer stands at the

center front of the subject.
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Procedui-e.—The tape is passed around the chest so

that the upper border is at the level indicated for the

measurement of the maximiun gu'th. The zero point

is at the center front or center back, depending upon
the position of the landmark (p. 10). The anterior

and posterior arcs of the gu-th lie in the same horizontal

plane. The gu'th is measm-ed mthout constriction of

the musculatm-e and manmiary glands. The measm-e-
ment is omitted on boys who are younger than 11 years

of age and giiis who are younger than 10 years of age.

If the level of the gu-th of chest at armscye is the same
as that indicated for the maximum gnth of chest, the

value of the two measurements is assumed to be the

same. Then the value read for gnth of chest at armscye
is recorded for maximiun girth of chest as well (pi. 4, E).

18. Anterior arc of chest (pi. 5, A):
Landmarks.—Underarm midpoints.

Instrument.—Tape.
Position of subject.—The subject's initial position is

his normal erect posture with feet together. The arms
are relaxed at the sides. The observer asks the subject

to permit him to place the subject's arms in the desired

position. This request frequently eliminates rigidity

on the part of the subject when his arms are manipu-
lated. The arms are brought into the position shown
in plate 5, ^, by rotatmg the humerus outward in the

median transverse plane enough to permit the observer
to see the underarm midpoints. The minimum move-
ment to expose the points and yet not disturb their

position can be accomplished if the shoulder is not
distm'bed, and if the movement at the shordder is con-
fined to elevation of the humerus. The arms are

slightly flexed at the elbow. The hands are placed far

enough from the sides to permit the observer to work
between the arms and the trimk. Care is taken that
the shoulders are not thrown forward giving the subject
a hollow-chested appearance and reducing the value of

the reading.

Position of observer.—The observer is in front of the
subject with eyes at the level of the chest.

ProcedmT.—The zero point of the tape is placed at
the right miderarm midpoint. The upper border of

the tape lies in the horizontal plane. The reading is

made at the left imderarm midpoint.
19. Girth of waist (pi. 5, B):
Landmarks.—Average waist level, anterior, posterior,

and lateral landmarks.
Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect postine with feet together.
Position of observer.—The observer is in front of the

subject.

Procedure.—The tape is placed around the body at
waist level with the upper border of the tape passing
through the landmarks at average waist level. The
zero point is at the center front. The measurement is

taken without constriction. The reading is made when
the breathing is normal at the midpoint of the excursion.

20. Girth of hips (pi. 5, E) :

Landmarks.—Average hip level, left and right sides.

Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect posture, feet together, hands on hips.

Position of observer.—The observer is at the right
side of the subject. When the reading is made, the
eyes are at hip level.

Procedure.—The tape is passed arcmid the body so

that the upper border passes through the landmark and
the zero point is at hip level on the right side. The
plane of the gnth is horizontal. The measm'ement is

taken without constriction.

21. Girth of neck base (pi. 5, C):

Landmarks.—Cervicale, and the lateral and anterior
landmarks of the neck base.

Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect postm-e.

Position of observer.—The observer stands to the
right side of the subject.

Procedm-e.—The tape is placed aroimd the neck with
its loAver border passing thi-ough cervicale. The zero
point of the tape hes just back of the neck base-
shoulder Ime intersection. The thin edge of the tape
rests on the anterior and lateral landmarks of the neck
base. The observer fits the tape to the landmarks in

succession, releasing each placement after the one
foUoAving is completed. The tape is made to describe
a smooth closed ciu-ve tln-ough the fom' landmarks.
The measurement is taken without constriction or with-
out imdue slack.

22. Length of shoulder (pi. 5, F):

Landmarks.—The neck base-shoulder line intersec-

tion and the armscye-shoulder line intersection.

Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect posture, feet together, arms relaxed at
the sides.

Position of observer.—The observer stands back of

the subject and to the right side.

Procedru"e.—The zero point of the tape is placed at
the neck base-shoulder line intersection. The anterior

border of the tape is placed at the shoulder line. The
reading is made at the armscye-shoulder line intersec-

tion. The subject is cautioned against lowering the
shoulder and drawing the head away from the tape at

the zero position.

23. Girth of armscye, right (pi. 6, A and B):

Landmarks.—Underarm midpoint, armscye anterior

and posterior, and armscye-shoulder line intersection.

Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect posture, feet together, and arms relaxed

at sides.

Position of observer.—The observer is back of the

subject and to the right side.

Procedm'e.—The subject's arm is raised high enough
to let the observer place the tape imder the arm, so that

the thin edge passes through the imderarm midpoint,

and the zero point falls just below the armscye posterior.

The case end of the tape is brought up over the shoulder,

and the case is allowed to drop do\\Ti over the back, thus
providing the tension for this measurement. The
anterior folds at the axillary fossa are eased under the

tape. The lateral margin of the tape is fitted to the

armscye, anterior and posterior, as well as the armscye-
shoulder line intersection. The loop end of the tape is

raised without unduly binding the posterior folds at the

axillary fossa. The zero point of the tape is placed
laterally with respect to the case end of the tape.

24. Girth of upper arm, right (pi. 6, C) :

Landmarks.—Armscye-shoiUder line intersection,

olecranon.
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Instrument.—Tape.
Position of subject.—The subject's position is his

normal erect posture, feet together, arms relaxed at

sides.

Position of observer.—The observer is at the right

side of the subject with eyes at the level of measure-
ment.

Procedure.—The tape is placed around the upper arm
with the zero point at the center side. The girth is

taken midway between the shoulder and the elbow
without constriction. The plane of the girth is hori-

zontal when the arm hangs relaxed, so that the prin-

cipal long axis is approximately perpendicular to the
floor.

25. Girth oj elhow, right (pi. 6, D):
Landmark.—Olecranon.
Instrument.—Tape.
Position of subject.—The subject stands in normal

erect position. The right arm is flexed at the elbow
and the hand and fingers extended anteriorly. The
angle of flexion is approximately 90 degrees. The
upper arm is directed perpendicularly downward.

Position of observer.—The observer is at the right

side of the subject, and with eyes at the level of the
measurement.

Procedure.—The tape is placed aroimd the arm, so

that it passes over olecranon and bisects the angle of

flexion. The zero point is situated centrally in front

of the observer. The measurement is taken without
constriction.

26. Length of arm, posterior surface, upper segment,

right (pi. 6, E):
Landmarks.—Armscye-shoulder line intersection and

olecranon.
Instrument.—Tape.
Position of subject.—The subject stands ui normal

erect posture with feet together. The right fist is

placed on the hip with the dorsal side of the hand an-
terior. The arm is not flexed at the wrist.

Position of observer.—The observer stands back of

the subject and at the right side.

Procedui'e.—The zero point of the tape is placed at

the armscye-shoulder line intersection. The reading
is made at olecranon. The tape is continued over the

olecranon to the wrist.

27. Total length of arm, posterior surface, right (pi.

Landmarks.—Ai'mscye-shoulder line intersection, ole-

cranon, and distal limit of the ulna.

Instrument.—Tape.
Position of subject.—Identical to that assumed for

measurement No. 26.

Position of observer.—The observer stands to the

right side and back of the subject. Wlien the read-

ing is made, the observer bends down under the point

at the wrist so that the reading is made in the direct

line of vision.

Procedure.—The zero point of the tape is placed at

the armscye-shoulder line intersection. The tape

passes over the olecranon to the landmark at the distal

limit of the ulna. Care is exercised to prevent the

tape from slipping off the olecranon. The measure-
ment is taken with sufficient tension to maintaua the

tape in position at olecranon.

28. Trunk line, right (pi. 7, A):
Landmarks.—Right underarm midpoint and aver-

age waist level, right side.

Instrument.—Tape.
Position of subject.—The subject's position is normal

erect postm'e with feet together. The observer asks
the subject to relax his right arm and shoulder and
permit him to place the arm in the desired position.

The forearm is flexed at 90 degrees to the upper arm,
and the hand is extended directly forward. Wliile the
observer steadies the subject's shoulder, he moves
the entire arm thus flexed a few centimeters directly

forward. The observer, still steadying the shoulder,
then grasps the flexed elbow and tips it slightly upward
until the underarm midpoint is just visible when the
observer's eyes are at midtrunk level. The object of

this detailed procedure is to expose the underarm mid-
point wdthout distm-bing it significantly from its posi-

tion when the arm hangs loosely at the side. Thus
the position of the point during tins measurement will

be comparable to its position when the anterior arc of

chest and girth of chest at armscye are measured.
Position of observer.—The observer sits at the right

side of the subject with eyes at the level of the middle
region of the trunk.

Procedure.—The zero point of the tape is placed at

the underarm midpoint. The tape passes directly to

the average waist level. If the subject is wearing a
bandeau, the tape may pass over or under the garment,
whichever wiU distm'b less the direct course of the tape
between the landmarks.

29. Length from waist to hip, right (pi. 7, C)

:

Landmarks.—Average waist level, average hip level

right side.

Instrument.—Tape.
Position of subject.—The position in measurement

No. 28 is maintained unaltered.

Position of observer.—Identical to that specified for

measru-ement No. 28.

Procedure.—The zero point of the tape is placed at

average waist level. The tape passes over the measur-
ing garment. The reading is made at the average hip

level.

30. Maximum girth of thigh (pi. 7, B):
Landmarks.—None indicated.

Instrument.—Tape

.

Position of subject.—The subject's position is his

normal erect postiu-e with hands on hips. The feet are

parted a few centimeters to permit the tape to pass freely

between the medial sm-faces of the thighs. The sub-

ject stands on a stool or chair so that the level of the

gluteal fold can be seen conveniently in the observer's

du'ect line of vision.

Position of observer.—The observer is at the subject's

right side mth eyes at the level of the gluteal fold.

Procedui'e.—The tape is placed aroimd the thigh

with the upper border at the level of the gluteal fold.

The plane of the girth is horizontal. The zero point is

situated directly in front of the observer at the right side

of the subject's thigh. After the tape is placed the

observer passes to the front of the subject and checks

the plane of the girth. If the gluteal fold is not dis-

tinguishable the fold can be expressed by pressure on the

right buttock. If several folds are so produced the

major of these is selected.

Medially, the tape passes over the thigh at its largest

part. The measm'ement is taken without constricting

the thigh.

31. Maximum girth of calf (pi. 7, D):

Landmarks.—None indicated.
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Instrument.—Tape.
Position of subject.—Position assumed for measure-

ment No. 30 is maintained.
Position of observer.—The observer squats at the

right side of the subject with eyes at the midlevel of

the tibia.

Procedm-e.—The tape passes around the calf at the

level -svhere the observer judges the ghth to be maxmimn.
The level is determined b}^ mspection of the posterior

profile of the calf. The plane of the girth is horizontal

and the measm-ement is taken without constriction of

the calf.

32. Girth oj knee at tihiale (pi. 7, E):

Landmark.—Tibiale.

Instriunent.—Tape.
Position of subject.—Same as that described for

measurement No. 30.

Position of observer.—The observer squats in front

of the subject with eyes at the level of tibiale.

Procediu'e.—The tape is placed aroimd the l-aiee mth
the upper border at the level of tibiale. The zero point

is situated at the center front. The plane of the gii'th

is horizontal. The measm'ement is taken without con-

stricting the knee.

33. Length oj crotch, total {^\. 1 , F):

Landnrarks.—Average waist level, anterior and
posterior.

Instriunent.—Tape.
Position of subject.—The subject is asked to pull up

the suit by the waist band to insure a snug adjustment
of the measm-ing suit at the crotch. The left foot is

placed on a stool or other steady object, which elevates

the left foot to the midlevel of the right patella. The
weight is evenly divided between the two feet. The
long axis of the right leg is approximately perpendicular.

The right foot is dhected straight forward. The left

hand rests on the left thigh. The head and trimk are

erect. The principal transverse axis of the pelvis is

approximately horizontal.

Position of observer.—The observer is at the left side

of the subject while placing the zero pomt. He is at

the center back with eyes at average waist level when
the reading is made.

Procedure.—The zero point of the tape is placed
anteriorly at the average waist level. The subject

holds the tape in position with two fingei's flat agamst
the abdomen, spread so that the position of the zero

point can be checked without moving his fingers. On
very yotmg children, the observer holds the zero point

in position. The tape passes centrally tlnough the

crotch and up to the average waist level, posterior.

The tension of the tape is about that provided by the
weight of the tape case.

34. Len0h of crotch, anterior:

Landmarks.—Average waist level, anterior, and
median Ime of raedial smiace of thigh at crotch level.

Instrimrent.—Tape.
Position of subject.—Position for measm-ement No.

33 is mamtained.
Position of observer.—The observer squats at the

subject's left side with eyes at crotch level.

Procediu'e.—The zero pomt of the tape is at average
waist level, anterior. \^Tlen the reading of total

length of crotch has been made, the observer di'ops the
tape from the average waist level, posterior, to crotch
level. There the tape is supported on the observer's

left index finger, and the case hangs free providing tlie

tension desu'ed for this measm'ement. The tape is

lowered from the crotch by the width of the tip of the
observer's index finger so that the observer can grasp
the tape between the right index finger and thimib at
the medial landmark of the thigh. This landmark is

the reading point for the measurement.
35. Extreme bend (pi. 8, ^4):

Landmarks.—Midpoint at the knee, posterior, and the
average waist level centered mth reference to the
median sagittal plane and the midaxillary position.

Instrument.—Tape.
Position of subject.—The subject stands with feet

together facing a chair or stool wliich is about 2 feet

away. He bends over at the hips and grasps the legs

of the chair, or otherwise brings his hands to rest so
that they are approximately at the midlevel or the
lower border of the patella. The head is allowed to

drop forward. The legs are straight and perpendicular
to the floor. It is necessary to adjust the position of

the chair so that the legs and arms can be brought to

the desired positions without discomfort for the
subject.

Position of observer.—The observer is back of the
subject. He squats with eyes at knee level whUe the
direction of the tape is checked and the reading is

made.
Procedm'e.—The zero point of the tape is placed at

the average waist level to the right of the median
sagittal plane. The tape passes without constriction

over the buttock to the midpoint of the loiee. The
medial border of the tape throughout its course is

equidistant from the median sagittal plane. That is

to say, the arc of the tape, although fixed at the land-
marks, does not smng mediallv or laterally. The
reading is made at the midpoint of the knee, posterior.

36. VeHical trunk girth (pi. 8, B^.

Landmarks.—Neck base-shoidder line mtersection,

and armscye-shoulder line intersection.

Instrument.—Tape.
Position of subject.—The subject is asked to pull up

the measuring garment by the waist band. The
subject's position is his normal erect posture. The
feet are placed a few inches apart so that the tape can
pass freely between the thighs.

Procedm'e.—The tape is di'awn out about one meter.
The zero end is passed between the ankles and brought
up over the right shoulder to meet the other tape end
which is brought up from the crotch. On the shoulder,

the tape lies midway between the neck base and the

armscye. Posteriorly, in the crotch, the tape passes

between the buttocks. Anteriorly, at the crotch, the
tape passes centrally over the genitals without con-
striction. The breathing excursion, if any, is to be
observed and the midpoint is read. Care should be
taken not to put pressiu"e on the crotch.

16



c3

United States Department of Agriculture

bureau of home economics

Schedule 1

STUDY OF BODY MEASUREMENTS FOR SIZING CHILDREN'S GARMENTS AND PATTERNS

MEASUREMENT BLANK

(Write only on solid lines—NOT on dotted lines or in boxes)

(a) Marker_ (6) Measurer.

{d) Name of chilcL

(c) (Squad,

(e) (State-.

; 1-

) 2.

(J) Address of parent or guardian-

{g) Check one: Rural farm

(/i) Date of measuring

(Post-ofBce address) (County or to-.vn)

.; rural nonfarm ; urban
(Town of over 2,500)

(State)

(Day)

(j) Date of child's birth

.

(Day)

(fc) Birthplace of father

[Male .

{I) Sex (check one)<
[I' emale

(n) Social-economic group (check one)j B_

C_

(o) Remarks;:

(Month) (Year)

(Month) (Year)

0') (Age ..) 3.

Birthplace of mother

.

O-i V . S. A. give State; if foreign country give nation, town, province)

(jn) (Nativity ) 4.
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(Write only on solid lines

—

NOT on dotted lines or in boxes)

/. Height of waist

2. Height of hips

3. Weight (lb.)

4. Stature

5. Ht. cervieale

6. Ht. tibialo

7. Ht. crotch

8. Bitrochanteric

9. Slope shoulder, R.

10. Width chest ant.

11. Jj. waist ant.

12. Wid. ch. post.

IS. L. waist post.

14. Gir. chest scye

15. Depth scye

16. Back arc hips

17. Gir. chest max.

18. Ant. arc chest

19. Gir. waist

£0. Gir. hips

21. Gir. neck base

22. Shoulder length

23. Gir. armscye

£4- Gir. upper arm

25. Gir. elbow

26. L. arm post. up.

27. L. arm post. T.

28. Trunk line

29. Waist to hips

SO. Gir. thigh

31. Gir. calf max.

32. Gir. knee tib.

S3. Crotch L. T.

34. Crotch L. ant.

35. Extieme bend

36. Gir. trunk vert.

87. (Chest/stature)

38. (DifF. chest)

S9. (G. lower arm)

40. (G. ^\Tist)

41. (L. arm ant. up.)

43. (L. arm ant. T.)

43. (G. knee min.)

44. (G. ankle)

45. (G. waist sgt.)

46. (Ht. waist sgt.)

47

48.

U. B. OOTBRNMENTrH&TINp OFHCE g 10682
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Case No. Schedule 2

UNITED STATES DEPARTMENT OF AGRICULTURE

BUREAU OF HOME ECONOMICS

STUDY OF BODY MEASUREMENTS FOR SIZING CHILDREN'S GARMENTS AND PATTERNS

Chief Aide's Statement

a. Name of child measured ._

b. Name of parent or guardian

c. Address of parent or guardian

d. Schedule 3: Unnecessary Lost Not obtainable
(Check one)

Submitted

e. Date of child's birth , f. S. of I.'
(Day) (Month) (Year)

g. Place Of child's birth h. S. of I.^
(State)

i. List of full brothers and sisters:

Names

i. S. of I.'

Relationship to child
(brother or sister)

k. Birthplace of father

m. Birthplace of mother

(Nation) (State)
i. S. of I.i,

n. S. of I.V
(State)

p. S. of I.^

(Nation)

o. Present occupation of child's principal

supporter

g. Nature of the work (i. e., skilled or unskilled) '.

What are the duties and activities

r. Has the child's family ever received public relief,

including work relief? Yes No s. S. of I.'

t. Has the child's family ever received relief from a

private agency? Yes No u. S. of I.^

V. Further remarks on social-economic grouping

w. Recommended social-economic group: B Signed
(Check one)

c
' Means source of information.

19
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Case No. Schedule 3

UNITED STATES DEPARTMENT OF AGRICULTURE

BUREAU OF HOME ECONOMICS

STUDY OF BODY MEASUREMENTS FOR SIZING CHILDREN'S GARMENTS AND PATTERNS

Parent's or Guardian's Statement

Name of chi Id measu red

Parent ' s or guardian ' s name

Address
(R. F. D. or street) (Town)

his
How old was this child on , last birthday? years.

What is the date of
fj^J

next birthday? ___.-,___.

In what State was this child born?

(Day) (Month)

(State)

(Year)

What are the names of this child' s brothers? (Please do not list half-brothers , cousins , and
adopted children.)

What are the names of this child's sisters? (Please do not list half-sisters, cousins, and
adopted children.

)

In what country was the child's father born?

In what country was the child's mother born?

What is the present job, trade or business of the child's guardian (father, mother, or who-

ever cares for the child) ? .-.
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Reliability of Recorded Information

Description of the Schedules

The front and reverse sides of the printed schedule
upon which the original measuring record was made are
shown on pages 17 and 18. This was designated as
schedule 1. Schedule 2 (p. 19) was used by the chief
aides of the measuring squads to assist in assembling
the supplementary information listed on the front of
schedule 1. When this could not be secm-ed from the
child, from the school, or from other public records or
authorities, schedule 3 (p. 20) was sent to the parent
or guardian with the request that it be filled out and
returned to the local measiu^ing unit.

This supplementary information included the child's

name, address, the classification of place of residence
as rural or lurban, the date the measurements were
taken, the date of bhth, the birthplace of the father and
of the mother, the child's sex, and the socioeconomic
gi-oup in which the family might be classified.

The distinction between the terms "urban" and
"rural" was based on the size of the population. Cities

and towns with a population of 2,500 or more were con-
sidered urban communities. Those with a population
of less than 2,500 and areas outside of towns were con-
sidered rural. A further distinction was made in the
rural classification as between rural farm and rural non-
farm. If the main source of the family's income was
from the farm or from pm'suits chiefly agricultural,

"rural farm" was checked on the schedule. If, how-
ever, the familj^ lived in a rural community, but derived
its income from some source other than the farm, "rural
nonfarm" was checked.
The chief criterion for the socioeconomic classification

was the occupation of the principal wage earner or sup-
porter of the child's family. To make this socioeco-
nomic classification more precise, additional information
was given on schedules 2 and 3 as to the nature of the
work done (i. e., professional, skilled, semiskilled, or
unskilled), and a description of the duties and activities

connected with the particular occupation. Whenever
possible, a check of the rolls of relief agencies in the
city in which the child lived was also made to determine
whether or not his family had ever been on relief.

If the principal wage earner of the family was a
professional or skilled worker, the family's socioeco-

nomic status was classified as A. If the principal wage
earner was a semiskilled or unskilled worker, or rf,

regardless of his present occupation, he had ever been
on relief (including work relief), the family's socio-

economic status was classified as B. If, as in a very
few cases, sufficient information was not available upon
which to base a decision as to the socioeconomic status
of the family, the family was classified as C.

Editing of Schedules

The editing of the schedules was done in a statistical

pool in Baltimore, Md. An editing scheme similar to
the one used in Baltimore was also set up in many
States where measurements were taken. Original data
were transcribed on duplicate-mimeographed schedules,
and the editing in the field was performed on these
schedules. No editing in the field was done on the
original schedides. The field editing was set up for the
sole purpose of detecting faulty techniques. For ex-
ample, if a measurer showed frequent inconsistent
results pertaining to a given item, the technique em-
ployed by that measm-er in measuring that item was
checked by the field supervisor.

There were two separate steps in the editing of the
original schedules. First, the items on the front of

schedule 1 were checked with the corresponding items
on schedule 2 and schedule 3 (if submitted) to deter-
mine whether the items were identical or consistent.

From the date of the child's bii-th and the date he
was measm'ed, his age was computed in years, months,
and days. The age was then entered in the appropriate
space on the schedule, and coded in months, to the
nearest month (15 days or more constituted an addi-
tional month).
Although the socioeconomic gToup was checked by

the chief aide in the field, the editing division verified

each entry. In case of apparent inconsistency between
the status as checked and the basic information con-
tained on the schedule, the field supervisor was con-
tacted whenever possible for an explanation.
The second step in the editing of the schedules was

to check the consistency of the body measiorements of

the childi-en as recorded on the schedules. After a
thorough analysis of the data obtained in a preliminary-

research, a consistency check was formulated with at

least 2 checks on each of the 36 items. Most of these

consistency checks made use of the fact that for certain

body measm'ements the sum of the parts must equal
the whole.

^

Irregularities or inconsistencies in the body measure-
ments recorded were classified in two main gi'oups

—

omissions and gTOSs errors. Errors were considered

"gTOSs" when the measurements, as recorded, were im-
possible—when hip height, for example, was recorded
as larger than waist height; or anterior chest arc was
recorded as larger than chest girth; or the upper pos-

terior arm length was recorded as equal to or greater

than total posterior arm length. Schedules containing

' For example, the numerical difference between waist height and hip height must
of necessity equal or approximate the entry of item waist to hip. The sum of the

entries in items waist height and posterior waist length must equal cerricale height,

as must also the sum of hip height, waist to hips, trunk line, and scye depth.
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gross errors were not eliminated from the study, but the

items in which the gross errors occurred were ehminated.
The number and percentage of omitted items and gross

errors for each State are given in table 2.

Table 2.

—

Number and percentage of omissions and gross errors,

classified by States

Total 1

Type of irregularity

Gross errors Omissions

ber of

sched-
ules

edited

Total
numberState
of items

Num-
ber

Per-
cent-
age of

sched-
ules

Per-
cent-
age of

items

Num-'
ber

Per-
cent-
age of

sched-
ules

Per-
cent-
age of
items

Alabama 9,118 319, 130 450 4.94 0.14 25 0.27 0. 0078
California 5,335 186. 725 188 3.52 .10 9 .17 .0048
Colorado 8,787 307. 545 135 1.54 .04 1 .01 .0003
District of Colum-

bia, Marvland,
and Virginia 12, 571 439, 985 ' 596 4.74 .14 146 1.16 .0332

Illinois . . -- 13, 612 476, 420 256 1.88 .05 35 .26 .0073

Iowa 8.573
8,219
4,918

12, 926

300, 055
287, 665
172, 130
452, 410

469
369
213
882

5.47
4.49
4.33
6.82

.16

.13

.12

.19

45
19

4

111

.52

.23

.08

.86

.0150

.0066
Michigan .0023
Minnesota .0245
Nebraska 7,300

12, 193
8,187

255, 500
426, 755
286,545

187
424
496

2.56
3.48
6.06

.07

.10

.17

20
192
35

.27
1.57
.43

.0078
Ohio .0449
Pennsylvania .0122
Tennessee 6,157 215, 495 217 3.52 .10 19 .31 .0088
Texas 7,936 277, 760 325 4.10 .12 6 .08 .0022
Utah 9,099 318. 465 255 2.80 .08 8 .09 .0025

Total 134,931 4, 722, 585 5.462 4.05 .12 675 .50 .0143

1 The "total numbers" differ from those shown on pages 2 to 3, because schedules
were omitted from the editing when for various reasons they could not be included
in the analyses made in this report (see below). Moreover this table was prepared
before all the schedules were collected. The totgl number of schedules edited for

each State does not. therefore, necessarily correspond to the total number of schedules
that went into the study for that State. Thus, although only 4.918 schedules for Mich-
igan appear on this table, the actual niunber that went into the study was 10,597.

Wliile 147,088 children were measured in the field,

approximately 133,000 cases entered the final phase
of the analysis. Thus approximately 14,000 cases were
eliminated, in the mam, for the reasons explained below.

Schedides for children who were not white, American-
born, and between 4 and 17 years of age were excluded.
When children presented themselves to be measured
who were foreign born, of racial stock other than white,
or were older or yoimger than the children being studied,
it was often necessary to measure them in order to

maintain good feeling in the groups of which they were
a part.

If a measurer consistently showed large errors of

measurement (see below), his schedules were eliminated.
Also omitted were schedules shoAving internal incon-
sistencies that could not be resolved through correspond-
ence with the field staff, schedules not containing
essential information such as age or nativity, and all

schedules that arrived too late for the analyses.

Accuracy of Measurements

In discussing errors of measurements, both their
size and their scatter or spread must be considered.
If a measurer does not display a systematic bias, his

errors of measurement in. the long inm. will tend to
cancel. Therefore the mean of the measurements
themselves for large samples, will be unaffected by such
errors. However, the variations of the measurements
will be inflated by the variation of the errors made in

measuring.^ Since the variations of the measurements
play a major role in a study of this kind, an estimate of
the variation in the errors of measuring is of importance.
The methods used in arriving at an estimate of the

accuracy of measurement were based on duplicated
measurements. Two major types of duplications were
used in this study. Children were either measured
twice by the same person or measured twice by dif-

ferent persons. Duplicate measurements obtained by
the first process were termed "self duplicates" and by
the second process "cross duplicates." Cross duplicates
were obtained between measurers and between measurers
and instructors. The latter type was termed "instruc-
tional duplicates."

Self duplicates, m the main, were obtained as part
of the routine in the training schools. Each measurer
at the end of the training period was required to measure
appro.ximately 10 children. The differences between
the measurements of the first and second trials were
tabulated for each measurer for each of 33 measm-ements.
Since there was a total of 266 trainees this study yielded
for each measurement 266 means and the same number
of variances ® calculated from the differences between
the 10 self duplicates. These 266 means and variances
in samples of 10 were then pooled to get an estimate of
the performance of the total group of measurers.

Cross duplicates were obtained both in the training
schools and in the field. In the field each measurer
was instructed to remeasure periodicall}^ a chUd meas-
m-ed by another measurer. The cross duplicates were
not used as a basis for estimating the extent of error of

a measurer.' They did, however, serve as a useful
check on the proficiency of the measurers. Thus when
cross duplicates showed large differences between
measurers, the technique of those involved was checked,
and unsatisfactory measurers were assigned to other
duties.

The instructional duplicates were also useful in
checking the proficiency of the measurers. These
duplicates, for the most part, were obtained in the
training schools, where the instructor remeasured the
same 10 children that were measured by the trainees.

Differences between the measurements taken by the
instructor and the trainee were tabulated. From these

differences, means and variances were computed for

each measurer on each of the samples of 10 children
giving rise to 245 means and 245 variances for each of

' Statistically this may be shown by the following: Let X be a measurement (such
as stature) taken on children by a measurer A. Let x be the true measurement and
e the error of measurement. Then X=x-\-e. The symbol EX will denote (he mean
value of X and the symbol ax will denote the standard deviation of X. The variance
of A' is the square of the standard deviation of X. It may be shown that EX=Ex+Ee
and, if the correlation of x and e is zero, that a''^x=<r''i+a'',. If it is assumed that the
mean value, Ee, of the errors of measurement is zero then it follows that EX^Ei, or in
other words that, for large samples, the mean of the measurement will not be affected
by the errors of the measurer. Furthermore, if the errors of measurement are not
correlated with the mea.surement itself, then the variance, o-^x. of the measurement
X will be equal to the sum of the variance, a-i, of the true measurement x and the
variance cr'«, of the error of measurement e. Consequently, the larger the variance of

e, the greater will be the increase in the variance of the measurement due to errors of

the measurer.
6 It can be shown that if the errors are not correlated with the measurements them-

selves or with each other, one-half of the variance of the difference of self duplicates is

an estimate of the variance of the error of measurement.
' The set of cross duplicates obtained was not large enough to permit a valid esti-

mate of error of measurement for individual measurers. If sufficiently large numbers
of cross duplicates were available, it would have been possible to get such estimates.
For instance, if it were possible to get three measurers each to measure the same large

group of children, then ah estimate of the variance of error for each one could be ob-
tained under the condition that the errors made by one are not related to the measure-
ment nor to the errors made by the other measurers. Thus, if X, X' and X" are the
performances of each of the three measvu-ers on the same child and e, e'. e" are their

respective errors ofmeasurement then tT^di=(r-f +(r-,',<r^d2=''- >+"-€' &o.d a- di=<'-,'+<r',-

Here di=X—X', d2=X—X" and d!.—X'—X". If an estimate of <j--<j,, a-jj and

a'd, is obtained from a large sample, the above three simultaneous equations with

three unknowns may be solved for a^,, <r',' and o-^,--.
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the measurements. Pooled means and pooled variances
also were obtained.

Table 3 gives for self and instructional duplicates the
mean difference and the standard deviation of the
differences for each of 33 measurements.^

Since the ranges for these measurements are not the

same, the standard deviations of the differences of these

measurements are not exactly comparable. In order

to make comparisons between these quantities meaning-
ful, each standard deviation was expressed as a percent-

age of the mean of that measurement for the age group
involved. These percentages are also given in table 3.

It will be seen that, on a percentage basis, height
(stature) was least subject to errors of measurement and
trunk line most subject to such errors.

Table 3.

—

Mean difference and standard deviation of differences

(in centiineters and. in percent) of 2,660 self duplicates and of

k,450 instructional duplicates for each of S3 measurements

Measurement

Waist height-
Hip height
Stature —
Cervicale height
Tibiale height
Crotch height
Bitrochanteric diameter....
Anterior chest width
Anterior waist length
Posterior chest width
Posterior waist length
Chest girth at armscye
Scye depth
Posterior hip arc
Anterior chest arc
Waist girth
Hip girth

Neck-base girth
Shoulder length
Armscye girth

Upper-arm girth
Elbow girth

Upper posterior arm length
Total posterior arm length.
Trunk line

Waist to hip
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Anterior crotch length
Extreme bend
Vertical trunk girth

Self duplicates

Mean
differ-

ence

Centi-

meters
0.01
-.05
.01
.08
.02

-.06
.04

-.03
-.09

.08

.12
-.08

.03

.05
-.08
-.10
-.04

.06

.03

.05
-.01
.04
.00

-.03
-.01
.06

-.03
.01

-.01
.13
.09

-.07
.12

Standard devi-
ation of

differences '

Centi-
meters

1.17
1.24
.90
1.53

1.07
1.66

.41
1.03
1.69
1.96
1.26
1.64
1.45
2.27
2.30
2.11
.82
.84
.47

1.18
.37
.94

1.55
1.32
.82
.35
.69

3.77
2.38
2.51
3.26

Per-
cent 2

1.3

1.8
.7

1.3
2.8
2.6
1.6
4.1
6.1
6.8
4.1
2.4
9.7
6.6
6.3
3.6
1.2
2.6
5.1

3.6
1.9
4.2
2.4
2.0
9.8
7.9
2.0
1.3
2.4
6.6
8.3
4.3
2.7

Instructional duplicates

Mean
differ-

ence

Centi-
meters
0.07
.07

Standard devi-
ation of

differences '

Centi-
meters

1.05
1.02
.93

1.15

.90
1.30
.53
.94
1.24
1.35

1.26
1.34
1.18
1.49

2.19
2.10
.89
.76
.38

1.07
.44

.81

.54

.76
1.49
1.32
1.42

.47

.60
3.88
2.46
2.46
3.14

Per-
cent 2

1.2
1.4

1.0
2.4
2.1

2.1

3.8
4.5
4.7
4.1
1.9
7.9
4.4
6.0
3.5
1.3

2.4

4.2
3.3

2.2
3.6
1.9

1.5

9.4
7.9
3.5
1.7

2.1

6.8
8.6
4.2
2.6

1 These quantities were calculated by taking the square root of the weighted

average of the sample variances (see appendix footnote 4) obtained for each meas-

urer from the diflerenres between his duplicates. The weights were one less than
the number of duplicates per measurer.

2 The figures in this column give the standard deviation of the differences in terms

of percent of the mean of the measurement for the age group 6 to 14.

To obtain a clearer picture of the performance of the

total group of measurers, the percentage frequency dis-

tribution of the means and variances of the differences, in

samples of 10 for both self and instructional duplicates,

were plotted for each of 33 measurements. It was

found that the means, in general, have a fairly sym-
metrical distribution concentrating around zero. The
variances have a form that appears to be similar to that
of the "chi-square" distribution. Figure 5 shows the
distribution of these quantities for 12 miportant
measm-ements.

Accuracy of Supplemental Information

In addition to the editing of the schedules (p. 21),

a siipplementaiy check was made for all States on the
consistency with which the following items were re-

corded on schedules: The date of the child's birth;®

the birthplace of his mother; and the socioeconomic
group in wliich his family belonged. For this check,
aU schedules No. 2 pertaining to members of the same
family (full brothers and/or sisters only) were segre-

gated by matching names and addresses of parents and
names of siblings.

Since these schedules pertain to the same families

the following were considered inconsistencies: Birth
dates of siblings (except twins) recorded as less than a
biologically reasonable number of months apart; the
birthplace of the parents of siblings recorded as dif-

ferent countries; or the socioeconomic rating of the
siblings reported as different.

The percentage of inconsistencies was calculated

separately for families in which two siblings were
measured and for families in which three siblings were
measured. Table 4 gives the results of this studv.^°

' In general the date of birth of a child was obtained from school records. Whenever
possible it was corroborated by information obtained from the parents. In case of the
older children in many instances the recorder relied entirely upon the information
supplied by the child himself.

ii> On the basis of the percent inconsistencies given in table 4, it is possible to get an
estimate of the probability of classifying a child in the wrong socioeconomic group.
(Since very few- children were classified in socioeconomic group C, only groups A
and B will be considered.)

Let p be the probability of classifying a child in the wrong socioeconomic group.
Futhermore let Pi be the probability of getting an inconsistency in families where
two children were measured and Pi be the probability of getting an inconsistency in

families where three children were measured. If (as may be assumed) the children

in a given family were classified independently, then

and
Pi=2p(l-p)

P2=3pn-p) (2>

If estimates of Pi and P2 are available, then ifis possible to obtain from equations

(1) and (2) two independent estimates (say pi and P2) for the probability p.

The asymptotic standard errors of pi and ps are given by

and

_ir Pi(l-Pi) 1':
Pi 2LA^i(l-2PriJ

_r P2(l-P2) Tk.
Pi L3A''2(3-4P2)J

(3)

(4)

8 It should be pointed out that since single landmarks were used in taking several

body measurements, there is reason to assume the correlation of errors in different

measurements on the same person.

where iVi stands for the number of families in which two children were measured
and A''2 stands for the number of families in which 3 children were measured.
The value 0.154 (see table 4) was taken as an estimate of Pi and the value 0.211 was

taken as an estimate of P2. Equation (1) then yielded for Pi the value 0.0840 and
equation (2) yielded for P2 the value 0.0760. (It is to be noticed that two values of

p satisfy each of the equations (1) and (2). However, since the classification of chil-

dren was not a random process, it .seemed reasonable to take the smaller of the two
values.) Equations (3) and (4) yielded 0.0018 and 0.0028 as estimates of the standard
errors of pi and P2 respectively.

The above seems to indicate that in the present study appro.vimately 8 children

out of every hundred were placed in the wrong socioeconomic classification. This
conclusion w-ould be much strengthened if the small difference between the two in-

dependent estimates of p were found to be nonsignificant. However, the following

consideration shows that the difference may be significant.

The difference between pi and p2 is 0.0080. The standard error of the difference,

however, can be shown to be 0.0033. Thus the difference between the two estimates

of p is approximately 2V2 times its standard error. In view of the size of the sample,

this difference may be considered significant.
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SELF DUPLICATES INSTRUCTIONAL DUPLICATES
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FiGUEE 5, A.—Percentage frequency distributions of means and variances (based on 10 observations) of differences between duplicated

measurements (self duplicates and instructional duplicates) : Height of cervicale, height of waist, and stature.
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Figure o, B.—Percentage frequency distributions of means and variances (based on 10 observations) of differences between duplicated

measurements (self duplicates and instructional duplicates) : Height of hips, girth of armscye, and girth of elbow.
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Figure 5, C.—Percentage frequency distributions of means and variances (based on 10 observations) of differences between duplicated
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total.
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Figure 5, D.—Percentage frequency distributions of means and variances (based on 10 observations) of differences between duplicated
measurements (self duplicates and instructional duplicates) : Girth of chest scye, girth of thigh, and girth of hips.
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Table 4.- - Number and percentage oj inconsistencies by State and

by number of children measured per family

Num-
ber

meas-
ured
in

each
family

Num-
ber of

fami-
lies

Number of inconsist-

ent reports
Percentage of incon-

sistent reports

State
Date
of

birth

Birth-
place
of par-
ents

Socio-
eco-
nomic
group

Date
of

birth

Birth-
place
of par-
ents

Socio-
eco-
nomic
group

\ 3

i 2

I 3

/ 2

\ 3
f 2

\ 3

/ 2
\ 3

/ 2

I 3

/ 2
1 3

/ 2
I 3

f 2

\ 3

J 2
\ 3

f 2

I 3
r 2

I 3

/ 2

1 3

1,415
449
801
147
1,180
357

1,012
152
764
122

1.199
261

1,037
243
609
80

1,315
271

1,047
226

1.066
213
829
137
843
266
901

1 109
892
167

25
10
7

5
49
19

38
15
29
8

135
43
8
3

37
3
35
6

41

10

36
8

20
5

29
16

16

4
39
17

3

2

19
6

116
55
94
14

117
41

19

16
14

4
98
34
286
152
41

20
57
9
89
14

164
73
18

50
11

179

84
30
4

178
61

179
52
155
33
10

8
104
29
139
36

303
94

183
56

164
49
141
21

196
88
112
15
222
44

1.8
2.2
.9

3.4
4.2
5.3
3.8
9.9
3.8
6.6
11.3
16.5

.8
1.2
6.1
3.8
2.7
2.2
3.9
4.4
3.4
3.8
2.4
3.6
3.4
6.0
1.8
3.7
4.4
10.2

0.2
.4

2.4
4.1
9.8
15.4
9.3
9.2
15.3
33.6
1.6
5.7
1.4
1.6

16.1

42.5
21.7
56.1
3.9
8.8
5.3
4.2
10.7
10.2
19.5
27.4
2.0

5.6
6.6

12.7

18. I

3.7

Colorado

2. 7

15.1

Dist. of Col., Mary-
land, and Virginia...

17.1
17.7

34.2
20.3
27.0

.8

3.1
10.0

Michigan

11.9
22.8

Minnesota

45.0
23.0
34.7
17.5

Ohio

24.8
15.4

Pennsylvania .. .

23.0
17.0

Tennessee

15.3

23.3

Texas

33.1
12.4

Utah
13.8
24.9
26.3

Total
{ I

14.910
3,200

544
172

1.185
450

2.295
674

3.6
5.4

7.9
14.1

15.4
21.1

The estimate of errors in the date of the cliild's birth

based on sibhngs is not very satisfactory since, by the
very nature of the check used, only small deviations
could be detected. In order to get a better estimate
of the percentage of error in the age of the children

measured, a more refined study was made in the States
of Illinois and Oliio.

In these two States the recorders in the field were re-

quested, wherever possible, to submit information on
the birth date of the child. This information could be
obtained from sources independent of those used in

recording the origmal schedules. In general, these
independent sources were the original birth certificates

of the cliildren.

The birth dates obtained from these sources were
compared with the original entries of birth date, and
the percentage of inconsistencies according to extent
of the deviations from the original entries was calcu-

lated (table 5).

T-A.BLE 5.

—

Number and percentage of inconsistencies in age de-

termined from an analysis of 5,601 schedules from Illinois and
4,922 from Ohio

Extent of deviation

Under 1 year
1-2 years
2-3 years
3 years and over

All deviations.

Number

Illinois Ohio

125
163
11

4

303

113
87
16

Percentage of total

Illinois Ohio

2.2
2.9
.2
.1

5.4

2.3
1.8
.3

.2

4.5

28



Determination of Control Measurements as a

Basis for Sizing

It was recognized at the begixining of the project

that the mterests of users and manufacturers of gar-

ments, patterns, and forms, would not be served if

the measurements obtained through this study were
reported merely on the basis of age. It was evident
that there needed to be a further analysis. There was
the possibility that a classification might be found that

would more effectively group children of similar build.

Such a classification might then eventually be used in a
more satisfactory system of sizmg. A consideration

of the statistical problems involved (p. 133), led to the

conclusion that the first step was to attempt to find a

control measurement or combination of measurements
upon which such a classification could be formulated.

The determination of these control measurements
was undertaken on three independent samples. The
first 8,000 schedules for boys and 8,000 for gii'ls that

arrived from the field made up the first sample. The
second sample also consisted of 8,000 schedules for boys
and 8,000 for girls. The next 16,000 schedules for boys
and 16,000 for girls made up the third sample. All of

these were records of children 4 to 14 years of age.

Each of the three samples gave siinilar residts and the

analysis reported here covers all of these, totaling ap-

proximately 64,000 cases.

Distributions of Body Measurements

The first objective in the analysis was to determine
the types of distribution that might be expected from
the body measurements. To this end, 20 out of the 36

measurements includmg age were chosen, and a bivari-

ate frequency diagram was obtained for each possible

pair. This was done for each sample for boys and girls

separately. Among other things, these bivariate fre-

quency distributions yielded a general view of the ex-

tent of variation, the relationships between measure-
ments, the effect of growth on the distributions, and
the departure from linearity of the regression of one
measurement on another. In general, when the aver-

ages of one measurement for a constant unit of the

other were calculated and plotted, the results yielded
fairly smooth curves.

Tliis cursory study showed: (1) That the bivariate
frequency distributions obtained are fairly regular
though not normal. Tliis is especially true of the
joint distribution of a girth and a length, where, for a,

constant miit of length the distribution of the gu-th

tends to be skewed in the positive direction. (2) The
regression of one length on another is fairly linear while
the regression of girth or weight on length departs
somewhat from linearity. The regression of weight
on a length seems to follow a logarithmic curve (p. 70).

(3) The scatter or spread obtained from a bivariate

frequency distribution of two lengths or two gii'ths

appears to be smaller than that obtained from a length
and a girth. (4) The scatter of a length and a girth

increased with the length or the girth so that the con-
tours of equal probability are fan-shaped.

Correlational Analyses

The second step m the determination of the control
measurements was the calculation of the correlation

coefficients for the 190 pairs of the 20 measurements
considered. This calculation was made for each of the
three samples and for each sex. Here, and throughout
the study, unless otherwise stated, the unit of grouping-

was one centimeter for measurements, one pound for

weight, and one month for age.

The set of correlations, which will be designated as.

the matrix of correlations, is given in tables 6 and 7.

These tables were obtained by combining the tliree

samples and therefore are based respectively on ap-
proxunately 32,000 boys and 32,000 girls.

The entries below the main diagonal of the matrix
are the correlations converted into z values {i)}^ These
transformed correlations are useful in tests of signifi-

cance since their distributions are close to normal and
their asymptotic standard errors do not involve popu-
lation parameters.

1' i=\i log. l(l+r)/ (1— r)] where r is the correlation coefficient.
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Table 6.

—

Intercor relations {upper right-hand section) and corresponding z values {lower left-hand section) of 20 measurements on
sample of 32,165 boys aged 4 to 14

%. 1

Measurement

<
c.

E

M a

x:

s:

1
>

x:

'Z

S

E

1

1
s

1

s

'bi

ft

s

S
a

-5

x:

'3;

E

1
ft

o

s
u
'3s

1
E

1
CD

a

sz

ba
C
—
x:
_o

o

'ca

o

xz

"5:

Z£

3

"5

>

Age 0.899 0.900 0.822 0.897 0.898 0.879 0.826 0.813 0.690 0.807 0.760 0.823 0.688 0.887 0.736 0.785 0.812 0.799 0.848
1.467

1.472
1.163

1 2. 700
1.557

1.991

1.478

.915

.901

1.990

1.985

.927

1.991

1.986

.926

1.977

1.978

.897

.909

.894

.961

.886

.875

.958

. 777

.764

.903

.896

.881

.975

.841

.828

.888

.891

.881

.943

.766

.750

.912

974
.973
.914

.824

.808

.937

.864

.852

.948

.901

.890

.947

.904

.873
'. 933

933
Hip height 916
Weight .961
Stature 1.457

1.462

1 2. 647
1 2. 700

> 2. 443
1 2. 477

1.637
1.630 1 3. 106

1.996 1.972
1.973

.918

.918
.896
.895

.782

.783
.904
.904

.857

.851
.901
.900

.776
775

.973

.974
.828
.828

.875

.873
.907
.906

.903

.901
951

Cervicale height- .- .949
Tibiale height 1.371

1.175
1.136

1 2. 227
1.522
1.398

1 2. 249
1.442
1. 354

1.457
1.959
1.921

1 2. 127
1.576
1.452

1 2. 146

1. 576
1.447

1.422
1.333

.890

1.666

.870

.931
.767
.875
.900

.877

.973

.946

.824

.861

.879

.872

.921

.930

.750

.880

.899

.960

.907

.891

.806

.921

.911

.852

.928

.917

.900

.935

.918

.866

.914

.898

909
938

Chest girth at armscye .932
.848

1.118
.996
1.166
.844

1.038
1.452
1.225
1.427
1.011

1.006
1.380
1.182
1.380
.971

1.488
2.185
1.412
1.765
1.539

1.051
1.494
1.282
1.478
1. 035

1.053
1.494
1.260
1.472
1.033

1.013
1.363
1.166
1.341

.973

1.354
2.146
1.297
1.596
1.376

1.472
1.792
1.371

1.658
1.467

1. 522
1.118
1.274
1.371

.909

1.325
1.673
1.602

.807

.868

1.367
1.127

.856

.932

.878

1.417

.879

.922

.810

.889

.782

.893

.845

.898

.771

.900

.964

.821

.894

.936

.870

.947

.846

.902

.900

.868

.952

.850

.908

.877

.836

.930

.849

.891

.845

849
Hip girth 944
Neck-base girth _ 885
Armscye girth _.. ... - 930
Upper-arm girth .. ... .. .. .855
Total posterior arm length . . . ... 1.408 2.165 2.146 1. 551 2.146 2.165 1.946 1.510 1.427 1.051 1.437 1.238 1.462 1.023 .821 .861 .895 882 924
Thigh girth .942 1.169 1.121 1.713 1.182 1.182 1.116 1.596 1. 533 1.472 2.000 1.160 1.442 1.705 1.160 .931 .917 .882 .886
Maximum calf girth. . . ... ... 1. 058

1.133
1. 309
1.478

1.263
1.422

1.812
1.802

1. 354
1. 510

1.346
1. 505

1.263
1.472

1.644
1.697

1.570
1.576

1.333
1.325

1.802
1.853

1.242
1.256

1.483
1.516

1.472
1.363

1.297
1.447

1.666
1.570 1.705

.936 .892
.903

912
Knee girth .924
Total crotch length ... ... 1.096 1.494 1.346 1. 681 1.488 1.478 1.317 1.551 1.462 1.208 1.658 1.253 1.427 1.238 1.385 1.385 1.432 1.488 1.942
Vertical trunk girth 1.249 1.673 1. 564 1.959 1.842 1.822 1.522 1.721 1.673 1.253 1.774 1.398 1.658 1.274 1.616 1.403 1.539 1.616 1 1. 756

1 Overlapping measurements (see foot note 12)

Table 7.

—

Intercorrelations {upper right-hand section) and corresponding z values {lower left-hand section) of 20 measurements on a
sample of 31,919 girls aged 4 to 14

Measurement

Age
Waist height
Hip height
Weight
Stature
Cervicale height
Tihiale height
Bitrochanteric diameter...
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth

Total posterior arm length
Thigh girth

Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

0.915 0.908
1.989

1.394
1 2. 351
12.351
1 2. 165

1.380
1.278
.922

1.337
1.198
1.278
.916

2.110
1.110
1.201
1.341
1.301
1.539

0.843

1.557
1.564

1.367
2.044
1.959
1.417
2.380
1.417

1.730
1.528
1.494

1.886
1.812
1.812
1.705
1.946

.921

.990

.982

.915

.106

.060

.557

.380

.959
483
263
380
978
165
187
301

437
447
853

0.921
1.991

1.982

.916
1.996

1 2. 060
1.564
1.385
.966
1.494
1.278
1.385
.985

2.165
1.195
1.301

1.432
1.452
1.842

0.890
1.974

1.974

1.968

1.358
1. 256
.925

1.317
1.179
1.253
.920

1.909
1.107

1.198
1.367
1.271
1.483

0.857
.904
.881

.967

.915

.916

.876

1.713
1.263
2.273
1.313
1.564
1.341

1.483
1.666

1.589
1.666
1.589
1.802

0.826
875
856
961

850
937

1.447
1.864
1.337
1.637
1.457
1.363
1.651
1.564
1.576
1.488
1.644

0.673
.746
.727
.889
.744
.747
.728
.852
.895

1.403
1.084
1.256
1.380
.966

1.452
1.274
1.271
1.175
1.166

0.840
.895
.871

.983

.902

.904

.866

.979

.953

1.354
1.666
1.545
1.432
2.044
1.774
1.822
1.713
1.853

0.799
.852
.833
.889
.852
.856
.827
.865
.871
,787
.875

1.301

1.085
1.253
1.218
1.242
1.282
1.263
1.380

0.823
877
856

0.692
.751
.724
.910
.752
.755
.726
.872
.897
.881
.913
.795

.975
1.730
1.467
1.376
1.256
1.228

0.909
.975
.971
.903
.974
.974
.957
.902
.877
.747
.892
.849
.880
.751

1.169
1.256
1.389
1.354
1.623

0.765

.955

.830

.832

.803

.931

.929

.896

.967

.839

.907

.939

.824

1.713
1.651
1.488
1.478

0.800
.854
.834
.948
.862
.862
.833
.920
.916
.855
.944
.846

.850

.937

1.713
1.432
1.516

0.823
.890
.872
.948
.893
.892
.878
.931
.918
.854
.949
.857
.903

.929

.937

1.505
1.596

0.826
.901
.862
.936
.895
.896
.854
.920
.903
.826
.937
.852
.893
.850
.875
.903
.892

1.783

0.885
.937
.912
.960
.952
.951

.902

.947

.928

.823

.952

.881

.920

.842

.925

.901

.908

.921
1.945

Overlapping measurements (see foot-note 12).

As shown by tables 6 and 7, the correlations between
most measurements are high.^'- However, certain well-

defined patterns are evident. Weight is highly cor-

related with all measurements. With the exception of

12 The wide range of the ages of the children introduces wide variations in the
measurements and consequently large correlations may be misleading if these varia-
tions are not taken into account. Thus a correlation of 0.67 between stature and hip
girth for boys aged 10 years, may account for the same percentage of variation of either
of these measurements as a correlation of 0.90 for boys aged 4 to 14. Moreover, the
correlations presented in these and subsequent tables were obtained on the assump-
tion of linear relationships among the measurements. Because of the wide age
range, this assumption is not valid for many of the measurements in the set. If cur-
vilinearity were taken into account, the correlations could be expected to be even
larger than those given in these tables.

It will also be noted that the correlations that arose from overlapping measurements
such as tibiale hei.?ht, hip height, waist height, cervicale height, and stature may be
expected to be fairly large if for no other reason than that they measure a common part
of the body. They are obviously different from zero regardless of sampling fluctua-
tions. Consequently, any test of significance based on the hypothesis of zero corre-
lation in the population is a meaningless procedure.

a few small girths, age" is least correlated with all of the
other measm'ements. Linear measurements such as
stature and arm length are more highly correlated
among themselves than with the girths. Weight and
girths, such as those of the hip and chest, are more
highly correlated among themselves than with the
linear measurements.
The first 2 of the above conclusions in the main, were

corroborated by a component analysis. The principal
components (S, 5) were obtained for the 20 measurements
under consideration for each of 3 samples and each sex.

In each case the first principal component accounts for

approximately 89 percent of the variations of the 20
measurements. It was found that w^eight is most higlily

correlated with the first principal component for the
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samples of boys and girls. Age is least correlated for
the samples of boys and among the least for the samples
of girls. The ranking of the measurements according
to the size of their correlation with the first principal
component was the same for each of the three samples
analyzed. Table 8 gives the correlation of the first

principal component with the 20 measurements, cal-
culated on the combined sample of 32,165 boys and
31,919 girls.

The last tliree conclusions stated above were further
examined by a study of partial correlations. These
were obtained by holding age, some linear measure-
ments, and some girths constant in turn. Tables 9 to

13, inclusive, give the partial correlations together with
the z values when age, stature, arm length, hip girth, and
chest girth are held constant." Some of the informa-
tion contained in these tables may be summarized as
follows:

" The quantity z given in tables 9-13 may be considered as normally distributed with
a-standard error equal to flljN—p—3 (where p is the number of variates eliminated).
The probabihty that the absolute value of 2 will exceed t times the stamiard error may
be obtained from normal probability tables. This test is not applicable to correlations
marked with a footnote.

T-A-BLE 8.

—

Correlation with the first principal component of each
of 20 measurements on a satnple of 32,165 boys and 31,919
girls aged 4 to H

Measurement

Correla-
tions with
first prin-
cipal com-
ponent
(boys)

Measurement

Correla-
tions with
first prin-
cipal com-
ponent
(girls)

Weight__ 0. 9829
.9750
.9734
.9687
.9658
.9653
.9606
.9601
.9599
.9547
.9545
.9493
.9468
.9446
.9435
.9284
.9018
.8926
.8882
.8766

Weight.. 9824
Hip girth Hip girth
Vertical trunk girth
Bitrochanteric diameter
Stature ._ .__ __ ..

Vertical trunk girth
Bitrochanteric diameter
Cervicale height

,9755
.9697
. 9615
9604Cervicale height Stature

Kneo girth _

Chest girth at armscye ..

Chest girth at armscye.
Knee girth

. 9585
9577

Waist height Waist height . 9575
Armscye girth
Total posterior arm length. _

Hip height
Maximum calf girth _.

Total posterior arm length.

.

Armscye girth
Total crotch length
Maximum calf girth

. 9505

. 9476

. 9475
9431

Total crotch length
Tibiale height

Hip height
Thigh girth

.9402

.9389
Thigh girth _ . . Tibiale height 9337
Neck-base girth .. Neck-base girth 9056
Upper-arm girth..... Age .8971
Waist girth Upper-arm girth

Waist girth
885*^

Age 8687

Table 9.

—

Partial correlations {upper right-hand section) with corresponding z valves {lower left-hand section) when age is held constant,
for a sample of 32,165 boys and 31,919 girls, aged 4 to H, for 19 measuremerits

BOYS

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter...
Chest girth at armscye
Waist girth

Hip girth
Neck-base girth

Armscye girth

Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

1 1.875
.87

I 1.832
1 1. 875
' 1.43

.820

.703

.543

.793

.624

.707

.502
1.354
.614
.670
.809
.877
.856

'0.954

.777
! 1. 596
' 1. 630
' 1. 478

.71

.642

.491

.695

.563

.642

.439
1.329
.539
.600
.736
.676
.796

0.705
.651

.975

.765
1.376
1.350
1.145
1.630
.891
1.172
1.214

.871
1.297
1.290
1.228
1.116
1.358

1 0. 950
'.921

.753

1 2. 298
' 1. 341

.889

.768

.564

.852

.709

.775

.544
1.333
.634
.732
.854
.865

1.130

Q

' 0. 954
'.926

.751
'.980

1 1. 354
.889
.762
.56'

.850

.676

.768

.541

1.346
.636
.720
.846
.858

1.113

0,893
1.901

.644
1.872

1.875

.707

.634

.502

.689

.552

.620

.449
1.157
.540
.618
.809
.651

.767

0.675
.615
.880
.711
.711
.609

1.071
.966

1.589
.753
.982
1.003
.811
1.160
1.101

1.107
.975
1.088

0.606
.566
.874
.646
.642
.561
.790

1.110
1.238

.846
1.066
1.107
.745
1.080
1.030

.996

.885
1.056

0.495
.455
.816
.511

.513

.464

.747

.804

1.169
.693
.867

1.023
.563
1.096
.935
.929
.784
.846

0.660
.601
.926
.692
.691

.597

.920

.845

.824

.802
1.093
1.278
.779
1.623
1.282
1.290
1.107
1.187

S*5)

0.554
.510
.712
.610
.589
.502
.637
.689
.600
.665

.837

.709

.648

.685

.723

.715

.722

.863

0.1

.566

.825

.650

.646

.551

.754

.788

.700

.798

.684

1.053
.757
.975
.922
.914
.837
1.023

0.464
.413
.838
.496
.494
.421
.763
.803
.771
.856
.610

.783

.524
1.350
1.101

.978

.822

.877

O t^
0.eS

0.875
.869
.702
.870
.873
.820
.670
.632
.510
.652
.570
.639
.481

.601

.655

.774

.732

0.547
.492
.861
.561
.562
.493
.821
.793
.799
.925
.595
.751
.874
.538

1.228
1.121

.914

.929

St;3.3

0.585
.537
.859
.624
.617
.550
.801
.774
.733
.857
.619
.727
.801
.575
.842

1.179
.887
.971

0.669
.627
.842
.693
.689
.669
.803
.760
.730
.859
.614
.723
.752

.827

.916

.999

0.705
.589
.806
.699
.695
.572
.751

.709

.655

.803

.618

.684

.676

.624

.723

.710

.724

1 1. 191

0.694
.662
.876
.811
.805
.645
.796
.784
.689
.830
.698
.771
.705
.701
.730
.749
.761
'.831

GIRLS

Waist height
Hij) height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
-^irmscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

' 0. 935 0.622 ' 0. 939 1 0. 943 1 0. 868 0.579 0.524 0.435 0.575 0.497 0.539 0.405 0.854 0.491 0.506 0.596 0.640
1 1. 697 .526 1.892 '.895 1.869 .477 .450 .375 .477 .426 .458 .318 .836 .406 .427 .524 .476

.728 .585 .660 .667 .521 .882 .874 .808 .942 .666 .802 .840 .612 ,895 .847 .833 .792
' 1. 730 ' 1. 432 .793 1.974 1.834 .625 .549 .429 .607 .498 .559 .408 .841 .499 .534 .608 .610
I 1. 765 ' 1. 447 .805 2. 165 1.833 .631 .553 .439 .612 .514 .562 ,416 ,844 ,508 .534 .607 ,616
' 1. 325 ' 1. 329 .578 1 1. 201 ' 1. 198 .484 .445 .382 .479 .423 .452 ,333 ,778 .416 .444 .561 ,464

.661 .519 1.385 .733 .743 .528 .787 .720 .926 .583 .721 .750 .573 .829 .757 .770 .729

.582 .485 1.350 .617 .623 .478 1.064 .813 .846 .624 .773 .800 .538 ,818 .755 .743 .694

.466 .394 1.121 .459 .471 .402 .908 1.136 .800 .560 .704 .777 .437 .801 .713 .715 .646

.655 .519 1.756 .704 .712 .522 1.630 1.242 1.099 .625 .779 ,846 .565 .929 .837 .837 .796

.545 .455 .804 .547 .568 .451 .667 .732 .633 .733 .597 .558 .491 .588 .574 .585 .566

.603 .495 1.104 .631 .636 .487 .910 1.028 .875 1.043 .689 .769 .556 .757 .696 .701 .665

.430 .329 1.221 .433 .443 .346 .973 1.099 1.038 1.242 .630 1.018 .407 .880 .796 .756 .683
1.271 1.208 .712 1.225 1.235 1.040 .652 .601 .469 .640 .537 .627 .432 .478 .489 .570 .531

.537 .431 1.447 .548 .560 .443 1.185 1.151 1.101 1.651 .675 .989 1.376 .520 .841 .818 .745

.557 .456 1.245 .596 .596 .477 .989 .985 .893 1.211 .654 .860 1.088 .535 1.225 .817 .685

.687 .582 1.198 .706 .704 .634 1.020 .957 .897 1.211 .670 .869 .987 .648 1.151 1.148 .706

.758 .518 1.077 .709 .719 .502 .927 .856 .768 1.088 .642 .802 .835 .592 .962 .839 .879

.825 .631 1.274 .980 .980 .607 1.066 .973 .793 1.175 .728 .920 .835 .732 .962 .897 .925 '1. 142

0.678
.559
.855
.753
,753
.542
.788
.750
.660
.826
.622
.726
.683
.624
.745
.715

.728
'.815

1 Overlapping measurements (see footnote 12, p. 30.
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Table 10.

—

Partial correlations (upper right-hand section) with corresponding z values (lower left-hand section) when stature is held
constant, for a sample of 32,165 boys and 31,919 girls, aged 4 to 14, for 19 measurements

BOYS

Measurement

Age
Waist height
Hip height
Weight -.

Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
Armscye girth
Upper-arm girth

Total posterior arm length.
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

0.168
.21

-.058
.113
.061
.011

.049
-.044
-.026
-.041
.072

-.031
.139

-.029
.000

-.011
-.057
-.035

0.166

1.793
-.060
1.391

1.457
-.001
-.024
.029
.006

-.111
-.025
-.031
.338
.048

-.033
.043
.173

-.214

0.214
1 .660

-.177
1.334

1.568
-.141
-.084
-.055
-.133
-.176
-.091
-.134
.388

-.080
-.121
-.043
-.207
-.385

-0. 058
-.060
-.175

.094
-.042
.957
1.013
1.001
1.263
.531

.798
1.139
.138
1.113

.987

.818

.687

.846

C3^

i-x:

O

0.112
1.372
'.322

.094

1.216

.100

.065

.069

.086
-.066
.066
.044
.221

.069

.038

.061

.060

.082

0.061
1.428

1.514

-.042
1.213

-.030
-.002
.042

-.018
-.079
-.037
-.029
.267
.009
.016
.184

-.111
.218

9S
.2

m

0.011
-.001
-.140
.743
.100

-.030

.719

.748
1.228
.382
.613
.814
.151
.916
.775
.712
.553
.593

O"

0.049
-.024
-.084
.767
.065

-.002
.616

.904

.906

.530

.753

.918

.194

.827

.727

.642

.509

.663

-0. 044
.029

-.055
.762
.069
.042
.634
.718

.992

.454

.630

.854

.149

.910

.719

.703

.531

.613

o.

5

-0. 026
.006

-.132
.852
.086

-.018
.842
.719
.758

.454

.743
1.151
.136
1.462
.980
.929
.722
.751

-0.041
-.110
-.174
.486

-.066
-.079

.364

.485

.425

.425

.514

.481

.092

.407

.405

.347

.353

.471

0.072
-.025
-.091
.663
.066

-.037
.546
.637
.558
.631
.473

.856

.207

.709

.604

.544

.444

.610

o.

t3

-0. 031
-.031
-.133

.814

.044
-.029
.672
.725

. 693
.818
.447
.694

.111
1.185
.916
.779
.593

act!

0.138
.326
.370
.137
.217
.261
.150
.192
.148
.135
.092
.204
.110

.117

.083

.127

.035
-.021

-0. 029
.048

-.080
.805
.069
.009
.724
.679
.721
.898
.386
.610
.829
.116

.996

.873

.633

.646

0.000
-.033
-.120
.756
.038
.016
.650
.621
.616
.753
.384
.540
.724
.083
.760

.867

.535

.592

w

-0.011
.043

-.043
.674

.061

.182

.612

.566

.606

.730

.334

.496

.652

.126

.703

.700

.502

.513

„ a

-0. 057
.171

-.204
.596
.060

-.110
.503
.469
.486
.618
.339
.417
.532
.035
.560
.489
.464

1.743

«5

-0. 035
-.211
-.367
.689
.082

-.215
.532
.580
.546
.636
.439
.544
.597

-.021
.569
.531
.472
1.631

GIRLS
Age
Waist height
Hip height
Weight
Cervicale height
Tibiale height
Bitrochanteric ciiameter . .

.

Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
Armscye girth
Upper-arm girth

Total posterior arm length.
Thigh girth
Maximum calf girth

Knee girth
Total crotch lengths.
A'ertical trunk girth

0.060 0.048 0.004 0.097 -0.012 0.092 0.080 -0.044 0.058 0.069 0.060 -0.002 0.139 0.005 0.034 0.008 0.011
0.060 1.630 .008 1.373 1.450 -.024 .036 .101 .023 .103 .057 .067 .348 .078 .018 .094 .247
.048 1.741 -.187 1.255 1.503 -.223 -.100 -.022 -.177 -.044 -.105 -.113 .351 -.100 -.128 -.051 -.190
.004 .008 -.189 .140 -.071 .798 .813 .773 .905 .517 .694 .832 .138 .869 .778 .723 .654
.097 1.392 1.261 .141 1.169 .132 .108 .102 .134 .156 .100 .089 .211 .113 .075 .083 .120

-.012 1.485 1.553 -.071 1.171 -.087 -.027 -.049 -.061 -.016 -.030 -.015 .253 .000 -.003 .125 -.103
.092 -.024 -.227 1.093 .133 -.087 .683 .634 .882 .405 .576 .691 .123 .762 .641 .627 .561
.080 .036 -.100 1.136 .108 -.027 .835 .758 .773 .486 .674 .752 .178 .749 .653 .616 .541

-.044 .101 -.022 1.028 .102 .049 .748 .992 .747 .438 .616 .730 .149 .749 .631 .632 .536
.058 .023 -.179 1.499 .135 -.061 1.385 1.028 .966 .470 .668 .823 .133 .907 .763 .741 .675
.069 .103 -.044 .572 .157 .016 .430 .531 .470 .510 .446 .447 .162 .451 .422 .410 .382
.060 .057 -.105 .856 .100 -.030 .657 .818 .719 .807 .480 .713 .198 .665 .568 .548 .493
.002 .067 -.114 1.195 .089 -.015 .850 .978 .929 1.166 .481 .893 .126 .855 .749 .701 .599
.140 .363 .367 .139 .214 .259 .124 .180 .150 .134 .163 .201 .127 .125 .091 .136 .041
.005 .078 -.100 1.329 .114 .000 1.001 .971 .971 1.510 .486 .802 1.274 .126 .784 .748 .642
.034 .018 -.129 1. 040 .075 -.003 .760 .781 .743 1.003 .450 .645 .971 .091 1.056 .733 .536
.008 .094 -.051 .914 .083 .126 .736 .719 .745 .953 .436 .616 .869 .137 .968 .935 .532
.011 .252 -.192 .782 .121 -.103 .634 .606 .599 .820 .402 .540 .692 .041 .762 .599 .593
.070 -.126 -.395 .912 .1.34 -.243 .725 .717 .637 .879 .467 .634 .730 -.019 .770 .639 .571 1.829

0.070
-.125
-.376
.722
.133

-.238
.620
.615
.563
.706
.436
.561

.623
-.019
.647
.564

.516

1 Overlapping measurements (see footnote 12, p. 30).

Table 11.

—

Partial correlations (upper right-hand section) with corresponding z values (lower left-hand section) when total posterior

arm length is held constant, for a sample of 32,165 hoys and 31,919 girls, aged 4 to 14, for 19 measurements

BOYS

Measurement

Age
Waist height
Hip height
W^eight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter-
Chest girth at armscye- .

Waist girth

Hip girth

Neck-base girth
Armscye girth
Upper-arm girth
Thigh girth -_

Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

0.343
.359
.060
.329
.33
.209
.107
.107

-.016
.066
.041
.130
.012
.028
.090
.087
.076
.163

0.330

1 1. 187
.274

1 1. 139
1 1. 175
1.781

.274

.170

.106

.258

.148

.170

.101

.189

.227

.296

.450

.395

0.344
1.830

.129
1.889

1.929
1.833

.120

.078

.019

.109

.049

.072
-.007

.067

.118

.188

.141

.200

0.060
.267
.128

.419

.412

.176
1.033
1.045
.959
1.321

.597

.842
1.101
1.116
1.05l|

.895

.798

.9821

CO

0.318
1.814

1.711

.396

1 1. 637
1.670

.380

.277

.145

.351

.290

.281

.175

.226

.328

.368

.433

.672

G

0.325
1.826

1.730

.395
1927

1.682

.378

.265

.149

.346

.233

.269

.170

.226

.311

.352

.419

.648

0.206
1.653

1.682

.174
1.585
1.593

.159

.116

.087

.155

.082

.087

.054

.113

.183

.336

.148

.203

0.107
.267
.119
.775
.363
.361
.158

.760

.740
L286
.449
.658
.820
.937
.842
.784
.658
.728

0.107
.168
.078
.780
.270
.259
.115
.641

.944

.574

.775

.931

.854

.775

.687

.582

.730

-0. 016
.106
.019
.744
.144
.148
.087
.629
.716

.973

.469

.630

.860

.914

.727

.701

..548

.590

0.066
.252
.109
.867
.337
.333
.154
.858
.737
.750

.514

.786
1.142
1.462
1.040
.992
.811
.846

0.041
.147
.049
.535
.282
.229
.082
.421
.518
.437
.473

.559

.505

.445

.466

.414

.436

.561

0.129
.168
.072
.687
.274
.263
.087
.577
.6.50

.558

.656

.507

.736

.657

.593

.523

0.012
.101

-.007
.801

.173

.168

.054

.675

.731

.696

.815

.466

.701

1.195

.927

.789

.617

0.028
.187
.067
.806
.222
.222
.112
.734
.693
.723
.898
.418
.627
.832

1.023
.899
.676
.670

Cxi

ii

0.090
.223
.117
.782
.317
.301
.181
.687
.650
.621

.778

.435

.576

.729

.771

.931

.621

M

0.087
.288
.186
.714
.352
.338
.324
.655
.596
.605
.758
.392
.532
.658
.716
.731

.604

.646

£5
o bo

—1 ©

0.076
.422
.140
.663
.408
.396
.147
.577
.524
.499
.670
.410
.480
.549
.589
.552
.540

1.704

0.162
.376
.197
.754
.586
.570
.200
.622
.623
.530
.689
.509
.597
.583
.585
.597
.569
1.607

GIRLS
Age
W^aist height
Hip height
Weight--
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter

-

Chest girth at armscye. -

Waist girth

Hip girth

Neck-base girth

Armscye girth

Upper-arm girth

Thigh girth
Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

0.310 0.250 0.121 0.376 0.372 0.166 0.205 0.144 -0. 020 0.159 0.122 0.117 0.033 0.068 0.127 0.105 0.149
0.321 1.792 .265 1.806 1.819 1.637 .259 .183 .119 .252 .200 .178 .125 .193 .222 .275 .445
.255 1 1.077 .062 1.665 1.671 1.648 .048 .037 .013 .050 .061 .015 -.034 .029 .068 .128 .105
.122 .272 .062 .358 .372 .109 .821 .820 .752 .914 .537 .232 .816 .867 .797 .748 .703
.395 1 1.116 1.802 .375 1.924 1.544 .370 .247 .109 .330 .211 .231 .137 .213 .286 .306 .384
.391 1 1.154 1.813 .391 1 1. 616 1.542 .381 .256 .128 .344 .242 .236 .151 .230 .286 .303 .395
.168 1.753 1.772 .109 1.610 1.607 .105 .073 .069 .101 .093 .057 .034 .089 .134 .242 .118
.208 .265 .048 L160 .388 .401 .105 .701 .620 .894 .435 .598 .682 .768 .673 .663 .623
.145 .185 .037 1.157 .252 .262 .073 .869 .751 .784 .498 .681 .751 .757 .674 .636 .580

-.020 .120 .013 .978 .109 .129 .069 .725 .975 .732 .435 .610 .728 .746 .628 .625 .534
.160 .258 .050 1.551 .343 .359 .101 1.442 1.056 .933 .493 .683 .812 .906 .783 .762 .716
.123 .203 .061 .600 .214 .247 .093 .466 .547 .466 .540 .456 .451 .466 .448 .434 .425
.118 .180 .015 .236 .235 .241 .057 .690 .831 .709 .835 .492 .713 .675 .592 .567 .533
.033 .126 -.034 1.145 .138 .152 .034 .833 .975 .925 1.133 .486 .893 .854 .747 .698 .601
.068 .195 .029 1.321 .216 .234 .089 1.015 .989 .964 1.505 .505 .820 1.271 .793 .7,57 .662
.128 .226 .068 1.090 .294 .294 .135 .816 .818 .738 1.053 .482 .681 .966 1.080 .754 .583
.105 .282 .129 .968 .316 .313 .247 .798 .751 .733 1.001 .465 .643 .863 .989 .982 .585
.150 .478 .105 .873 .405 .412 .119 .730 .663 .596 .899 .454 .594 .695 .796 .667 .670
.282 .437 .152 1.006 .672 .166 .156 .846 .757 .583 .951 .518 .678 .673 .765 .707 .667 1.940

0.275
.411
.151
.764
.586
.164
.155
.689
.639
.525
.740
.476
.590
.587
.644
.609
.583

1. 735

1 Overlapping measurements (see footnote 12, p. 30).
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Table 12.

—

Partial correlations (upper right-hand section) with corresponding z values (lower left^and section) when hip girth is held
constant, for a sample of 32,165 boys and 31,919 girls, aged 4 to 14, for 19 measurements

BOYS

Measurement

Age
Waist height
Hip height _._

Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter. _.

Chest girth at armscye
Waist girth

Neclv-base girth
Armscye girth
Upper-arm girth

Total posterior arm length.
Thigh girth
Maximum calf girth

Knee girth

Total crotch length...
Vertical trunk girth

0.813
.825
.279
.804

.308

.267

.178

.205

.344

.249

.738

.270

.113

.251

.230

.480

0.671

1 1. 959
.445

1 1.832
1 1. 875
' 1. 442

.382

.267
-.204
.293
.364

-.367
1.337
-.351
.113
.371
.465
.679

0.678
1.961

.430
1 1. 666
1 1.713
' 1. 494

.356

.281
-.186

.277

.364
-.355
1.358
-.340
.116
.376
.324
.610

0.272
.418
.405

.518

.514

.415

.264

.541

.188

.397

.461

.154

.459
-.039
.370
.300
.336
.634

CO

0.666
1.950

1.931

.476

1 2. 273
1 1. 346

.407

.296
-.228
.352
.398

-.365
1.301
-.404
.137
.373
.415
.846

Q

0.669
1.954

1.937

.473
1.979

1 1. 358
.409
.291

-.222
.320
.393
.367
1.317
-.398
.126
.364
.407
.827

0.603
1.894

1.904

.393
1.873

1.876

.337

.264
-.155
.265
.327

-.327
1.151
-.318

.141

.475

.294

.559

5

.364

.342

.258

.386

.388

.325

.136
-.098
.143
.178

-.184
.382

-.273
.094
.132
.119
.267

.£3 o

o

0.261
.261

.274

.494

.288

.283

.258

.135

.301

.371

.434

.210

.325
-.013
.206
.182
.153
.375

-0. 176
-.201
-.184

.186
-.224
-.218
-.154
-.098
.292

.084

.056

.263
-.159
.214
.071
.028

-.056
-.063

0.202
.285
.270
.377
.338
.309
.259
.142
.355
.084

.402

.050

.321
-.120
.147
.155
.229
.421

0.331
.349
.349
.431

.378

.374

.316

.176

.409

.056

.382

.216

.423
-.037
.169
.194
.188
.449

a

-0.244
-.351
-.341
.153

-.350
-.351
-.316
-.182
.207
.257
.050
.213

-.312
.492
.221

-.002
-.087
-. 124l

0.628
.871

.876

.429

.862

.866

.818

.364

.314
-.158
.310
.399

-.302

-.351
.103
.338
.321

-0. 264
-.337
-.327
-.039
-.383
-.378
-.308
-.266
-.013

.211
-.119
-.037
.456

-.337

.214

.000
-.139
-.275

0.112
.112
.115
.354
.136
.125
.140
.094
.203
.071
.146
.167
.217
.103
.211

.375

.096

.170

0.246
.355
.359
.291

.357

.349

.442

.131

.180

.028

.154

.192
-.002
.326
.000
.358

.162

.263

0.226
.434
.313
.324
.393
.386
.286
.118
.152

-.056
.225
.186

-.087
.310

-.138
.096
.161

1.594

0.446
.591
.544
.561

.689

.679

.507

.261

.358
-.063
.398
.421

-.123
.543

-.268
.168
.257

1. 533

GIRLS
Age
Waist height
Hip height
Weight
Stature :

Cervicale height
Tibiale height
Bitrochanteric diameter...
Chest girth at armscye
Waist girth

Neck-base girth

Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf gkth
Knee girth

Total crotch length
Vertical trunk girth

0. 674 0.660 0.172 0.696 0.694 0.598 0.310 0.158 -0.284 0.167 0.204 -0. 336 0.651 -0. 343 0.037 0.151 0.202
0.818 1.955 .326 1.950 1.954 1.892 .311 .168 -.229 .318 .266 -.359 .878 -.330 .064 .288 .402

793 1 1.886 .304 1.925 1.927 1.895 .279 .177 -.197 .296 .249 -.352 .875 -.308 .067 .291 .266
174 .338 .314 .352 .354 .287 .125 .446 .209 .323 .346 .166 .326 .092 .322 .262 .237
860 1 1. 832 1 1. 623 .368 1.979 1.864 .357 .167 -.280 .302 .262 -.403 .867 -.389 .068 .267 .326
856 1 1. 875 1 1. 637 .370 1 2. 273 1.864 .355 .165 -.274 .316 .260 -.402 .869 -.385 .058 .256 .327
690 1 1. 432 1 1.447 .295 1 1.309 1 1. 309 .275 .160 -.173 .285 .234 -.319 .815 -.275 .093 .353 .212
321 .322 .287 .126 .373 .371 .282 .063 -.171 .088 .059 -.256 .315 -.302 -.072 .023 .030
159 .170 .179 .480 .169 .167 .161 .063 .359 .257 .361 .223 .204 .095 .163 .142 .092

— 292 -.233 -.200 .212 -.288 -.281 -.175 -.173 .376 .051 .144 .380 -.207 .333 .117 .089 -.032
169 .329 .305 .335 .312 .327 .293 .088 .263 .051 .264 -.017 .316 -.058 .126 .176 .188
207 .273 .254 .361 .268 .266 .238 .059 .378 .145 .270 .234 .299 .065 .135 .168 .154

— 350 -.376 -.368 .168 -.427 -.426 -.331 -.262 .227 .400 -.017 .238 -.336 .538 .273 .103 -.040
777 1.367 1.354 .338 1.321 1.329 1.142 .326 .207 -.210 .327 .308 -.350 -.332 .051 .258 .251

— 358 -.343 -.318 .092 -.411 -.406 -.282 .312 .095 .346 -.058 .065 .601 -.345 .284 .135 -.044
037 .064 .067 .334 .068 .058 .093 -.072 .165 .118 .127 .136 .280 .051 .292 .390 .062
152 .296 .300 .268 .274 .262 .369 .023 .143 .089 .178 .170 .103 .264 .136 .412 .146
205 .426 .273 .242 .338 .340 .247 .030 .092 .032 .190 .155 -.040 .257 -.044 .062 .147
564 .730 .621 .461 .871 .858 .560 .249 .230 -.147 .337 .311 -.218 .621 -.265 .086 .179 1.537

0.511
.623
.552
.431
.702
.695
.508
.244
.226
.146
.325
.301

-.215
.552

-.259
.086
.177
1.491

1 Overlapping measurements (see footnote 12, p. 30).

T.\BLE 13.

—

Partial correlations (upper right-hand section) with corresponding z values (lower left-hand section), when chest girth is

held constant, for a sarnple of 32,165 boys and 31,919 girls, aged 4 io 14, for 19 measurements

BOYS
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Age
Waist height ...... 0.795

.809

.264

.781

.786

.687

.335
-.167
.199
.163
.321

-.170
.719

-.021
.171
.292
.275
.4,59

0.661

1 1. 972
.548

1 1.886
! 1.921
1 1.472

.549
-.096
.407
.291
.420

-.147
1.367
.089
.290
.520
..593

.753

0.669
1.962

.487
11.689
1 1. 730
1 1. 522

.484
-.111
.347
.262
.349

-.177
1.380
.050
.258
.487
.437
.654

0.258
.499
.452

.604

.606

.485

.802

.343

.937

.353

.544

.430

.500

.608

.707

.685

.655

.796

0.653
1.955

1.934

.540

1 2. 322
1 1. 371

.574
-.122
.412
.343
.447

-.148
1.325

.066

.312

.526

.552

.908

0.656
1.958

1.939

.541
1.981

1 1. 385
.578

-.113
.420
.313
.444

-.146
1.337

. .071

.304

.520

.547

.893

0.596
1.900
1.909

.450
1.879

1.882

.474
-.077

.351

.255

.364

.149
1.175
.064
.282
.572
.412
.613

0.323
.500
.449
.665
.518
.521
.441

.238
1.040

.253

.440

.282

.506

.528

.563

.624

.535

.597

-0. 165
-.096
-.110
.330

-.121
-.112
-.077
.234

.433

.078

.119

.390
-.097
.477
.265
.250
.150
.071

0.196
.386
.334

.734

.395

.397

.337

.778

.408

.244

.467

.556

.355
1.001
.712
.765
.630
.590

0.162
.283
.256
.339
.330
.303
.250
.248
.078
.239

.362

.099

.293

.105

.211

.231

.291

.402

0.310
.397
.375
.496
.419
.417
.349
.414
.118
.436
.347

.344

.438

.323

.346

.390

.362

.519

-0.168
-.146
-.175
.405

-.147
-.145
-.148
.275
.371

.505

.099

.331

-.150
.770
.465
..307

.199

.111

0.616
.878
.881
.462
.868
.871
.826
.467

-.097
.341
.285
.412

-.149

.047

.245

.457

.434

.645

-0. 021

.089

.050

.543

.066

.071

.064

.484

.444

.762

.105

.312

.647

.047

.661

.539

.371

.255

0.169
.282
.252
.609
.302
.295
.275
.510
.259
.612
.208
.333
.434
.240
.579

.689

.409

.417

0.284
.478
.452
.595
.482
.478
.517
.554
.245
.644
.227
.371
.298
.428
.492
.597

.484

.519

0.268
.532
.411
.575
.502
.498
.390
.489
.149
.562
.283
.347
.196
.409
.355
.388
.449

1.795

0.429
.637

Hip height .574

Weight .662

Stature ....... .720
.713

Tibiale height .546

Bitrochanteric diameter .535
.071

Hip girth .530
.382
.477

Ufpper-arm girth... .110

Total posterior arm length..
Thigh girth . .

.568

.250

Maximum calf girth .394
.477

Total crotch length 1.661

Vertical trunk girth

GIRLS

0.875
.844
.323
.914
.912
.745
.447

-.270
.322
.293
.275

-.201
.831

-.011
.192
.299
.342
.634

0.704

1 1. 921
.532

1 1.921
1 1. 959
1 1.488

.,548

-.175
.442
.394
.376

-.161
1.442
.083
.279
.486
.596
.8,52

0.688
1.958

.454
1 1. 666
1 1. 681
1 1. 499

.466
-.172

.368

.355

.332
-.195
1.408
,045
.242
.447
.425
.711

0.312
.487
.425

.574

.582

.449

.848

.238
1.104

.399

.495

.408

.490

.706

.706

.698

.661

.796

0.723
1.958

1.931

.518

1 2. 351
1 1. 367

.601
-.217

.466

.382

.380
-.187
1.394
.064
.294
.480
.532
.994

0.722
1.961

1.933

.524
1.982

1 1. 367
.606

-.208
.474
.398
.380

-.181
1.403
.072
.290
.475
.536
.987

0.632
1.903

1.905

.421
1.878

1.878

.466
-.139

.371

.348

.323
-.159
1.204
.071

.266

.508

.405

.663

0.419
.499
.435
.690
.538
.541
.435

.086
1.136
.294
.382
.208
.518
.511
.471
.564
.539
.692

-0.264
-.173
-.170

.234
-.214
-.205
-.138
.086

.254

.032

.121

.412
-.182
.412
.199
.188
.092

-.044

0.311
.415
.352
.802
.435
.441
.3.55

.813

.249

.311

.450

.461

.401

.929

.675

.727

.679

.695

0.285
.375
.341
.379
.364
.378
.335
.286
.032
.301

.300

.062

.377

.166

.250

.305

.320

.420

0.268
.359
.320
.458
.363
.363
.312
.364
.120
.422
.291

.332

.385

.341

.320

.368

.360

.457

-0. 198
-.160
-.193
.387

-.185
-.179
-.158
.205
.395
.431
.062
.320

-.171
.763
.464
.332
.212
.057

0.681
.894

.887

.454

.884

.886

.835

.476
-.180
.381

.360

.367
-.169

.051

.243

.433

.427

.727

-0. Oil

.083

.045

.608

.064

.072

.071

.471

.395

.730

.164

.328

.643

.051

.663

.575

.426

.289

0.190
.272
.237
.608
.286
.282
.260
.439
.196
.588
.245
.309
.433
.238
.580

.698

.399

.407

0.290
.451
.419
.603
.446
.442
.468
.511

.186

.621

.296

.3,52

.320

.408

.519

.603

.487

.506

0.329
.534
.401
.579
.487
.490
.384
.492
.092
.591

.309

.345

.209

.403

.402

.379

.452

1.805

0.561

Waist height .692

Hip height .611

Weight .662

Stature .759

.756

Tibiale height .580

Bitrochanteric diameter .599
-.044

Hip girth .601

Neck-base girth .397
.428

Upper-arm girth . .

.

.057

Total posterior arm length..
Thigh girth

.621

.281

Maximum calf girth
Knee girth . .

.386

.467

Total crotch length ..
1.667

Vertical trunk girth

1 Overlapping measurements (see footnote 12, p. 30).
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When age is used as a coHtrol measurement (i. e.,

held constant) the mdusion of a length, such as statiu-e

or arm length, m combination with age substantially

reduces the residual variances of the other measure-
ments. This can be seen from the high partial correla-

tions of lengths with the other measurements when age

is held constant (table 9). "\¥hen either stature or

arm length is used as a control, the inclusion of age will

not significantly reduce the variation of the other

measurements. This appears evident from tables 10

and 11, which show low correlations of age with every
other measurement when stature or arm length is held

constant.

Because these correlations are so small, the inference

may be drawn that the contribution of age in the reduc-

tion of the residual variance wUl be small for all measure-
ments after length has been eliminated. In other

words, not only are lengths more highly correlated than
age with all measurements considered, but, if a length

such as stature or arm length is used as a basis for

sizing garments, the further knowledge of a child's age
will add very little in predicting his other measurements.
On the other hand, if sizes are based on age, then the

further knowledge of the child's height, say, may be of

great significance.

When girths are used as control measurements (tables

12 and 13), the partial correlations between age and the

girths (or weight) are smaller than the partial correla-

tions between age and stature, or between age and arm
length. Thus, if a child's hip girth is known, knowing
also his age will not help to predict his other girths as

much as it will to predict his lengths. However, when
girths are held constant, the partial correlations of

stature with the other measurements are higher than the

partial correlation of age with other measurements.
Thus, if a girth such as hip girth or chest girth is chosen
as a control measurement, and if further accuracy is

desu'ed in predicting the other measurements, then either

statmre or length of arm would be a better choice than
age.

If a length such as statiu-e or arm length is used as a

control, then the inclusion of another linear measure-
ment will not much further reduce the variation of the
girths. Conversely, the inclusion of a girth will not
further reduce the variation of the linear measurements
(tables 10 and 11). Thus, if height or arm length is

used as a control, little knowledge is obtained by intro-

ducing another length as far as the girths are concerned,
or by introducing a girth as far as the lengths are

concerned. Howevei\ when a length is held constant,
the correlation between two girths is faudy large, as

can. be seen from tables 10 and 11. This is especially

true for the correlation of hip girth or weight with the
other girths. It follows, therefore, that if sizing were
based on a length, then the inclusion of weight or a
girth would probably result in a further reduction of the
residual variances in girths.

If a girth, such as hip girth, is used as a control the
correlation between two linear measurements is larger

than between a girth and a linear measurement. Thus,
for a constant girth, the inclusion of a measurement
such as stature would tend to reduce the residual vari-

ances of lengths more than of girths.

The percentages given in tables 14 to 17 inclusive,

illustrate more clearly one of these major findings;
namely, if two measurements are chosen as controls, a
length and a girth should be selected in preference to a
combmation of age with any other measurement of the
set. In order to obtain the percentages given in these
tables, the regi-ession equations in standard units were
first calculated for each of the measurements on each of

eight combinations indicated on pages 35 and 36. The
percentage of each of these standard coefficients to the
sum of the tM'o coefficients m each regression equation
was then calculated.

Table 14.

—

Percentage contribution of age in predicting body
measurenients in contrast to the contribution of stature or of hip
girth, based on a sample of 32,165 boys and 31,919 girls

Measurement

'

Boys

Age-
stature

I
Age—hip
girth

Girls

Age-
stature

Age—hip
girth

Age

Waist height
Hip height
Weight -.-_- _..

Stature
Cervicale height
Tihiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth

Armscye girth

Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf girth
Knee girth

Total crotch length
Vertical trunk girth

5.2
8.5
4.8

2.2
3.3
1.1

5.5
6.9
2.7
5.0
7.8
5.1

7.3
4.1

.1

1.1

5.5
2.4

Stat-
ure

94.8
91.5
95.2

97.8

94.5
93.1
97.3
95.0
92.2
94.9
92.7
95.9

94.5
97.6

Age

50.7
55.1
10.4
48.2
48.5
50.3
U.8
14.6
11.0

18.8
20.9
13.2
48.4
10.1
6.4
13.1

14.7
25.1

Hip
girth

49.3
44.9
89.6
51.8
51.5
49.7
88.2
85.4
89.0

81.2
79.1

51.6

85.3
74.9

Age

2.2
2.4
.4

2.2
.8

10.4
10.9
8.5
7.0

10.7
8.3
.5

8.3
.8

5.1
1.0
1.4
5.7

Stat-
ure

97.8
97.6

97.8
99.2
89.6
89.1
91.5
93.0
89.3
91.7
99.5
91.7
99.2
94.9
99.0
98.6
94.3

Age

56.5
61.8
5.8

55.9
55.3
57.7
11.6
9.1
18.3

23.8
14.3
18.5
55.6
12.8
2.3
9.0

13.5

Hip
girth

43.5
38.2
94.2
44.1
44.7
42.3
88.4
90.9
81.7

76.2
85.7
81.5
44.4
87.2
97.7
91.0
86.5
71.2

> Note that the measurements waist height, hip height, cervicale height, and
tibiale height are parts of stature.

T-\BLE 15.

—

Percentage contribution of age in predicting body
measurements in contrast to the contribution of chest girth or of
total posterior arm^ length, based on a sample of 32,165 boys and
31,919 girls

Measurement •

Waist height
Hip height
Weight
Stature ^

Cervicale height ..

Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

Boys

Age—chest
girth

.\ge—total

arm length

Age Chest
girth

53.6
56.7
12.9
50.5
51.0
52.3
20.9

11.0
11.3
14.8
20.3
11.2
48.9
1.6

12.3

20.2
21.7
27.3

46.4
43.3
87.1
49.5
49.0
47.7
79.1

89.0
88.7
85.2
79.7
88.8
51.1
98.4
87.7
79.8
78.3
72.7

Age

16.3
17.3
5.7

16.0
16.1
12.8
10.6
11.7
2.6
7.2
5.5

13.5
2.1

4.2
11.4
9.3
8.7
14.3

Total
arm
length

83.7
82.7
94.3
84.0
83.9
87.2
89.4
88.3
97.4
92.8
94.5
86.5

95.8
88.6
90.7
91.3
85.7

Girls

Age—chest
girth

Age

61.7
65.3
15.5
61.5
61.1
62.1
26.6

16.4
17.1
27.2
18.6
13.2
59.3

.8
14.4
21.4
26.6
37.4

Chest
girth

38.3
34.7
84.5
38.5
38.9
37.9
73.4

83.6
82.9
72.8
81.4
86.8
40.7
99.2
85.6
78.6
73.4
62.6

Age—total
arm length

Age

16.6
14.5
13.6
20.7
20.3
12.0
23.0
18.6
3.9
19.1
17.9
15.0

11.2
18.5
13.2
19.4
26.4

Total
arm
length

83.4
85.5
86.4
79.3
79.7
88.0
77.0
81.4
96.1
80.9
82.1
85.0
93.1

81.5

80.6
73.6

' Note that the measurements waist height, hip height, cervicale height, and tibiale

height are parts of stature.
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Table 16.

—

Percentage contribution of stature in -predicting body
measurements in contrast to the contribution of chest girth or of hip
girth, based on a sample of 32,165 boys and SI,919 girls

Measurement

'

Waist height
Hip height
Weight
Cervicale height
Tibials height
Bitroehanteric diameter
Chest girth at armscye
Waist girth

Hip girth
Neck-base girth

Armscye girth

Upper-arm girth
Total posterior arm length

.

Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth _ .

Boys

Stature

—

chest girth
Stature

—

hip girth

Stat-
ure

34.9
98.7
99.9
43.7

10.5
29.4
38.6
35.9
12.4
90.0
6.6
28.6
44.5
52.3
59.2

Chest
girth

0.7
3.1

65.1
1.3
.1

56.3

89.5
70.6
61.4
64.1
87.6
10.0
93.4
71.4
55.5
47.7
40.8

Stat-

ure

95.0
25.0
98.2
99.0
21.1
22.5
16.5

43.4
33.4
20.8
92.6
16.9
10.7
26.4
35.2
53.6

Hip
girth

0.2
5.0

75.0
1.8
1.0

78.9
77.5
83.5

56.6
66.6
79.2
7.4

83.1
89.3
73.6
64.8
46.4

Girls

Stature

—

chest girth

Stat-
ure

96.2
30.3
98.0
98.6
40.6

15.9
28.4
41.3
29.9
14.1

91.3
5.4
26.7
38.9
46.4
59.9

Chest
girth

1.1

3.8
69.7
2.0
1.4

59.4

84.1
71.6
58.7
70.1
85.9
8.7

94.6
74.3
61.1
53.6
40.1

Stature-
hip girth

Stat-

ure

99.3
93.1
15.1
97.3
96.6
17.0
12.2
20.6

37.3
23.2
23.3
92.9
16.4
5.4

20.1
27.4
49.7

Hip
girth

0.7

2.7
3.4

83.0
87.8
79.4

62.7
76.8
76.7
7.1

83.6
94.6
79.9
72.6
50.3

1 Note that the measurements waist height, hip height, cervicale height, and tibiale

height are parts of stature.

Table 17.

—

Percentage contribution of chest girth in predicting
body measurements in contrast to the contribution of total posterior

arm length or of hip girth, based on a sample of 32,165 boys and
31,919 girls

Measurement •

Waist height
Hip height -.

Weight
Stature
Cervicale height
Tibiale height
Bitroehanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth

Maximum calf girth
Knee girth

Total crotch length
Vertical trunk girth

Boys

Chest
girth-

total arm
length

8.5
4.0

70.6
13.8
13.1

7.3
61.2

91.3
75.0
67.0
65.4
87.7

95.3
77.6
61.1
57.9
53.6

91.5
96.0
29.4
86.2
86.9
92.7
38.8

8.7
25.0
33.0
34.6
12.3

4.7
22,4
38.9
42.1
46.4

Hip
girth-
chest
girth

39.2
44.5
34.5
41.1
11.9
42.8

40,6

60.7
48.1
26.6
47.7
1.1

2L1
17.8
18.5
38.0

60.8
55.5
65.5
58.9
88.1
57.2
90.1

59,4

39.3
51.9
73.4
52.3
98.9
78.9
82.2
81.5
62.0

Girls

Chest
girth-

total arm
length

1.9
73.8
11.9
12.2

4.6
64.4

86.2
75.4
59.8
70.2

95.8
78.9
64.8
61,8
51.1

91.4
98.1
26.2
88.1
87.8
95.4
35.6

13.8
24.6
40.2
29.8
13.1

4.2
21.1
35.2
38.2
48.9

Hip
girth-
chest
girth

27,2
32.4
27.1
26.0
25.4
29,9
4,3

60,0

45,7
45.4
32.4
33.6
8.2
18.6
15.3
n.2
23.6

72.8
67.6
72.9
74.0
74.6
70.1
95.7

40.0

54.3
54.6
67.6
66.4
91.8
81.4

1 Note that the measurements waist height, hip height, cervicale height, and tibiale

height are parts of stature.

It may be asked at this point whether the above
comparisons are significant; that is, whether it is hkely
that the differences between the sets of correlations

studied could have arisen by chance alone. Unfortu-
nately, comprehensive tests of significance for sets of

nonindependent correlations have not been developed.
However, there is enough evidence to indicate that the
results obtained are statistically significant. For ex-

ample, the analyses of the data show essentially the

same relationships between the sets of partial correla-

tions for both boys and girls. In view of the large size

of the sample it is unlikely that these results are chance
occurrences. Rough statistical tests also indicated the
significance of the results, ^^

Up to this point the efficacy of various measurements
as control variates was studied, mainly from the stand-
point of partial correlations. In addition to this, a
more general analysis was made, which consisted of
comparisons between residual generalized variances.'^

The aim of this analysis was to determine the control
measurement or measurements that lead to the smallest
residual generalized variance.

For example, the residual generalized variances were
calculated for the measurements—chest girth, hip girth,

total posterior arm length, and vertical trunk girth

—

holding stature and age constant in turn. The results

obtained on the sample of boys are 9,619 for the residual

generalized variance when age is held constant, and
1,605 when stature is held constant. The correspond-
ing values for the sample of girls are 11,564 when age
is held constant—2,342 when stature is held constant.

Thus, for both samples, the unexplained variation in

the 4 measiu-ements when age is used as a control is

much greater than the unexplained variation when
stature is used as a control, A statistical test indicates

that these results are significant.'^

To summarize: Measurements such as stature, hip

girth, chest girth, or length of arm appear to control

the variations of the other measurements better than
does age. If, after selecting a length, such as stature

or length of arm, further accuracy is required in pre-

dicting girths, another ghth rather than another length

should be selected. Conversely, if a girth is chosen,

such as hip girth or chest girth, and further accuracy
is required in predicting linear measurements, a linear

measurement should be chosen rather than another
girth.

Analyses of Combinations of Measurements

as Possible Controls

In the previous section it has been shown that, in

general, variations in linear measurements are best con-

trolled by linear measurements, and variations in girth

measurements are best controlled by girths. There-
fore, it would appear reasonable to assume that com-
binations of linear measurements and girths would
best control the variations of all the measurements of

the set. Which particular combination of lengths and
girths to choose was decided on the basis of both prac-

tical and statistical considerations.

" It can be shown that when the correlations are converted into z values the stand-

ard error of the difference between any two :'s cannot exceed 2 where p is the

VN-p-3
number of variates eliminated and iV is the number in the sample. For the problem
on hand this quantity is 0.01115 tor the sample of boys and 0.01120 for the sample of

girls. The differences between most of the r's considered are many times larger than

the above upper limits for the standard errors.

1^ For a discussion of the residual generalized variance, see p. 133.

16 The variance of the sample generalized variance (T'), when the sample is large, is

approximately equal to the square of the population generalized variance times the

quantity 2p/n wliere n is the number of degrees of freedom and p the number of vari-

ables. The variance of log. T is approximately equal to 2p/n and is independent of

population parameters. Moreover, it is easy to show that the variance of the dif-

ference between any two variates cannot exceed twice the sum of the variances of

each variate separately. Hence, one can then take Spfn as an upper limit for the

variance of the difference between the natural logarithms of two generalized variances.

Application of the above approximations to the log, of the ratio of the residual

generalized variance when age is held constant, to the residual generalized variance

when height is held constant, is more than 57 times the upper limit of its standard

error in the case of bovs and 49 times in the case of girls. The logarithms of the above

ratios can be shown by Tchebycheff's well-known inequality to be significantly

different from zero.
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Practical considerations led to the conclusion that,

if possible, no more than two measurements should be

used as controls. These measurements, moreover,

should have large ranges and be such as could be easily

taken on a child.

The statistical considerations that led to the choice

of a combination of control measui-ements were based,

in a large part, on a study of multiple regressions. This

study was performed on each of the 3 samples separately

and on each sex. Eight measurements were selected.

Regression equations and multiple correlations for each

of 19 measm-ements were calculated on the 28 possible

combinations of 2, and 56 combinations of 3 of these

8 measiu-ements. The 8 variables chosen were: Age,

waist height, weight, stature, hip girth, chest girth,

total posterior arm length, and vertical trunk girth.

As in the previous section, the main emphasis in the
analyses of multiple regressions was placed on the
relative reduction in the variations of measurements.
To this end, the squares of the multiple correlations
(see appendix, p. 134) were calculated for each of the 19
measurements, wath the 28 possible combinations of 2
of the selected 8 measm'ements. These are given in

table 18. A selection of the squares of the multiple
correlations of each of the 19 measurements with 6 of

the 56 possible combinations of 3 measurements is

given in table 19. These tables are based on a sample
of 32,165 boys and 31,919 girls obtained by combining
the thi-ee samples analyzed. It should be pointed out
that though sampling fluctuations were observed in the
sets of multiple correlations, the relative rank of these
quantities remained the same from sample to sample.

Table 18.

—

Squares of the inulti'ple correlations of each of 19 measurements on selected combinations of 2 measurements, based on a sa^nple

of 32,165 boys and 31,91.9 girls

BOYS

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth

Total posterior arm lenath.
Thigh girth
Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

Age-
waist
height

Age-
weight

10. 983
837
.981
.983
.954
.827
.786
.604
.803
.707
.797
.586
.950
.678
.747
.812
.818
.870

0.903

.916

.916

.866

.928

.920

.824

.950

.792

.897

.843

.892

.882

.900

.901

.873

.935

Age-
Age-
chest

1

Age-
hip
girth

Stature girth at

armscye

1 0. 981 0.878 0.892
1.971 .871 .879
.859 .923 .954

.886

.886
.899
.8991.992

1.945 .844 .853
.842 .880 .951
.802 .903

.832.613 .814
.818 .900
.735 .778 .764
.813 .878 .883
.602 .813 .859
.948 .872

.830

.878

.934.686
.766 .846 .898
.823 .856 .911

.815 .820 .871

.904 .892 .913

A.ee—
total

posterior
arm

length

0.955
.953
.836
.953

.954

.925

.825

.797

.612

.799

.714

.809

.595

.674

.743

.803

.779

.857

^''W-S ^''^^'

0.911
.893
.924
.933
.932

.870

.724

.891

.783

.869

.735

.892

.786

.831

.857

1 0. 983

1.984

985
954
930
919
831
950
794
895
860
952
885
899
905
886
942

Waist
height-
stature

1 0. 983
.860

1.955

.842

.802

.612

.818

.737

.812

.602

.953

.686

.766

.824

.820

.908

Waist
height

—

chest
girth at
armscye

1 0. 982
.938
1.982

1.984

1.954

.900

.811

.911

.790

.886

.811

.953

.831

.854

.879

.861

.921

Waist
height

—

hip
girth

Waist
height-

total

posterior
arm

length

1 0. 983
.959
1.982

1.984
1.954

.953

.903

.833

.774

.951

.937

.917

.890

.929

1 0. 984
.847
1.982

1.984

1.955

.835

.800

.616

.811

.720

.811

.599

.685

.754

.818

.817

.874

Waist
height

—

vertical

trunk
girth

10.

1.954

.889

.870

.723

.893

.785

.869

.737

.951

.785

.833

.866
1.893

Weignt

—

stature

1 0. 981
1.971

1.992

1.945

.929

.9ffi

.837

.950

.797

.895

.865

.948

.889

.900

.904

.880

.950

GIRLS

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length_
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

.978

.822

.982

.823

.770

. 557

.803

.728

.771

.564

.953

.685

.732

.792

.812

.882

0.900
.872

.914

.915

.848

.941

.925

.810

.967

.847

.891

.917

.898

.901

.881

.941

' 0.

1.992

1.936

.838

.778

.554

.814

.728

.778

.566

.949

.688

.743

.797

.800

.906

0.882
.859
.932
.894
.894
.833

.815

.917

.779

.870

.813

.877

.862

.845

.856

.835

.905

0.891
.864
.967
.904
.905
.840
.962
.910
.803

.873

.852

.882

.943

.892

.903

.883

.931

0.956
.947
.819
.956
.956
.918
.821

.775

.558

.800

.726

.777

.565

,726
.782
.771
.867

0.912
.879
,922
,934
,934
.853
,899
,861
,692
,907
,778
.847
.722
.894
.816
,824
,848
1,893

1 0, 979

1.982

1.984

1,949

,939
,924
.811

.966

.802

.885
,857
.953
.920
.898
.904
.892
.947

1 0. 978
.837

1.993

1.949

.836

.777

.558

.814
• .730
.778
.568
.955
.690
.742
.799
.812
.907

1 0. 978
.942
1.981

1.983
1.949

,807
,923
.793
.878
.810
,954
.863
.851
.875

.868

.928

1 0. 979

.949
,962
,910
,797

,877
,854
,953
,942
,892

1 0. 979
.829
1.982

1.983

1.950

,564
,808
.732
,781
,571

,691

,735
,797
,812
.881

1,950

,900
,862
,683
.907
.782
.849
.721
.952
.813
.824
,854
1,895

1 0. 981
1. 965

1.992

937
940
924
820
966
800
884
866
949
924
898
903
886
955

Overlapping measurements (see footnote 12, p. 30).
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Table 18.

—

Squares of the multiple correlations of each of 19 measurements on selected combinations of .

of 32,165 boys and 31,919 girls—Continued
measurements, based on a sample

BOYS

Measurement

Waist height
Hip height
Weight
Statui-e
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth__
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth

Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

Weight-
chest

girth at
armscye

1. 838
.814

.806

.925

.830

.952

.839

.838

.880

.900

.899

.870

.926

Weight-
hip

girth

0.837
.812

.859

.858

.805

.950

.921

.832

.853

.835

.909

.913

Weight

—

total

posterior
arm
length

0.953
.948

.957

.924

.929

.920

.827

.950

.796

.885

.900

.903

.875

.937

Weight-
vertical

trunk
girth

0.874
.845

.906

.904

.833

.927

.919

.821

.951

.802

.897

.838

.862

.900

Stat-

ure

—

chest
girth

at
armscye

1 0. 981
1.970

.942

1.992

1.945

.902

.812

.912

.797

.888

.811

.949

.831

.856

.880

.855

.936

Stat-

ure

—

hip
girth

1 0. 981
1.970

.961

1.992
1.945

.954

.904

.835

782

.948

.939

.917

.885

.943

Stat-
ure

—

total

posterior
arm

length

I 0. 983
1.974

.862

1.993
1.949

.846

.809

.620

.821

.736

.767

.826

.815

.904

Stat-
ure

—

vertical

trunk
girth

Chest
girth at
arm-
scye—
hip
girth

1 0. 982
1.974

.926

1.992

1.948

.887

.869

.728

.891

.785

.868

.744

.947

.787

.832

.863

0.816
.792
.962
.833
.832
.785
.947

.841

'."785'

.890

.856

.818

.929

.901

.908

.868

.905

Chest
girth at
arm-
scye

—

total

posterior
arm

length

0.951
.948
.936
.951
.952
.923
.896

.811

.908

.791

.888

.811

.830

.851

.872

.839
,910

Chest
girth at
arm-
scye—
vertical

trunk
girth

0.872
.843
.954
.905
.902
.830
.905

.810

.925

.805

.895

.810

.861

.840

.866

.879
1.891

Hip
girth—
total

posterior
arm

length

0.953
.948
.959
.953
.954
.924
.953
.906
.831

.778

Hip
girth

—

vertical

trunk
girth

GIRLS

0.872
.842
.966
.904
.902
.829
.9.50

.827

.'793

.892

.852

.934

.900

.912
1.903

Total
posterior
arm

length-
vertical

trunk
girth

0.956
.949
.929
.965
. 965
.925
.891

.874

.721

.894

.788

.875

.732

.785

.833

.866
1.889

Waist height
Hip height---
Weight
Stature
Cervicale height
Tibiale height ..--

Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth_
Total posterior arm length-
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

.821

.782

.837

.839

.771

.936

.812

.967

.794

.889

.834

.817

.913

.899

.900

.877

.922

0.822
.781

.837

.840

.771

.959

.926

.795

.790

.883

.837

.817

.936

.903

0.955
.943

.955

.956

.917

.939

.925

.802

.886

.854

.920

.898

.903

.881

.940

0.878
.833

.905

.905

.816

.940

.925

.802

.967

.800

.859

.915

.901
1.903

1 0. 981
1.964

.945

1.992
1.936

.913

.810

.925

.791

.878

.812

.950

.863

.852

.874

.859

.941

1 0. 981
1.965

.970

1.992

1.937

.964

.910

.802

.787

.877

.860

.949

.945

.892

.908

.891

.953

1 0. 983
1.968

.840

1.993

1.941

.839

.784

.563

.817

.734

.786

.573

.693

.744

.801

.905

1 0. 981
1.969

.922

1.992

1.940

.899

.861

.695

.907

.779

.847

.734

.948

.819

.824

.851
1.893

.767

.973

.819

.822

.757

.958

.813

.781

.885

.841

.803

.936

.895

.903

.879

.911

0.953
.943
.940
.951
.952
.916
.905

.807

.921

.791

.879

.810

.863

.848

.869

.845

.915

.833

.957

.905

.905

.815

.921

.801

.941

.806

.859

.873

.863

.877

0.954
.943
.970
.954
.955
.916
.962
.911

.795

'."789'

.879

.852

.942

.892

.908

.886

.935

0.878
.832
.972
.906
.905
.815
.961
.912
.790

""."790"

.879

.841

.857

.940

.893

.904
1.908

0.959
.945
.923
.966
. 966
.918
.902
.864
.679
.907
.785
.852
.714

.812

.825

.855
1.892

Overlapping measurements (see footnote 12, p. 30)

Table 19.

—

Squares of the multiple correlations of each of 19 meas-
urements on a selected combination of 3 measurements, based on
a sample of 32,165 boys and 31,919 girls aged 4 to 14

T-\BLE 19.

—

Squares of the multiple correlations of each of 19 meas
iircments on a selected combination of 3 measurements, based on
a sample of 32,165 boys and 31,919 girls aged 4 to 14—Continued

BOYS GIRLS

Measurement

Waist height
Hip height
Weight--
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length-
Thigh girth
Maximum calf girth - _

Knee girth
Total crotch length
Vertical trunk girth

Weight—total
arm length

Hip
girth

0.953
.948

.956

.957

.924

.954

.923

.844

.796

.900

.878

.938

.910

.918

.883

.937

Chest
girth

0.953
.948

.956

.957

.924

.930

.845

.952

.803

.904

.867

.901

.904

.875

.937

Hip girth-
total arm length

Stature

10.983
1.975

.962

1.993

1.949

.954

.906

.836

.783

.890

.939

.899

.917

.944

Chest
girth

0.953
.948
.966
.953
.954
.924
.953

.853

.796

.901

.937

.901

.916

.878

.927

Stature—weight

Hip
girth

10.981
1.971

'Overlapping measurements (see footnote 12, p. 30).

1.992
1.945

.955

.922

.854

.797

.948

.941

.910

.919

.889

.950

Chest
girth

0.981
.971

.992

.945

.930

.854

.952

.805

.902

.875

.949

.892

.900

.905

.880

.950

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth -

Hip girth

Neck-base girth
Armscye girth

Upper-arm girth

Total posterior arm length-
Thigh girth
Maximum calf girth

Knee girth--. _

Total crotch length
Vertical trunk girth

Weight—total

arm length

Hip
girth

0.955
.944

.955

.956

.917

.962

.926

.813

.802

.945

.903

.911

.889

.942

Chest
girth

0.955
.943

.955

.956

.917

.940

.832

.967

.805

.894

.863

.922

.899

.903

.881

.940

Hip girth-
total arm length

Stature

10.983
1.970

.970

1.993
1.941

.964

.911

.804

.790

.879

.945

.892

.892

.954

Chest
girth

0.954
.943
.975
.954
.955
.916
.962

.831

.892

.867

.944

.895

.909

.886

.936

Stature—weight

Hip
girth

10.981
1.965

Overlapping measurements (see footnote 12, p. 30).

1.992

1.931

.949

.949

.903

.911

.893

.956

Chest
girth

.965

.992

.937

.941

.842

.967

.803

.892

.874

.950

.925

.899

.904
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The results in tables 18 and 19, when analyzed in the
light of the practical considerations mentioned above,

led to the choice of two combinations as possible con-

trols—stature and weight, or stature and hip girth.

The combinations chosen were limited to two measure-
ments, because a combination of tliree was found to be
only slightly more effective in controlling all the remain-
ing measurements than a combination of two.^" More-
over, a combination of three or more measurements
would so comphcate a classification or sizing scheme as

to be impractical. The combinations were also limited

to a length and a girth. ^* This was done since, as was
shown in the previous section and corroborated in the

study of midtiple regression (table 18), a length and a

girth in combination was found to control the variations

in all the measurements of the set better than a com-
bmation consisting of two lengths or two girths.

It is to be noticed that stature appears in both com-
binations selected. This is because, of all linear meas-
urements, stature is easiest to take on a child. It also

has the largest range and controls the variations of all

other lengths better than any other measurement.
I The vertical trimk girth was eliminated because it is

not superior as a control measurement to either weight

or liip girth, (tables 9 to 13) and, moreover, is a diffi-

cult measurement to take on a cliild.

Much study was given to the choice between chest

girth and hip girth. Finally, the former was eliminated

for a number of reasons. From an antliropological

point of view, this girth being a measurement of the

bony structure of the body, would seem to be preferable

to hip girth. However, in fitting garments, not only

must the skeletal parts of the body be taken into con-

sideration but also the fleshy and fatty parts. In this

respect, hip girth is superior to chest girth. This can

be gathered, for instance, from table 18 where it is

sho^vn that the multiple correlations obtained on the

basis of stature and liip girth, are on the whole, larger

than those given on the combmation of stature and chest

girth. This is especially true for measurements such as

tliigh girth, maximum calf girth, and upper-arm girth.

The fact that the multiple correlation of weight with
stature and hip girth is larger than the multiple corre-

lation of weight with stature and chest girth again indi-

cates that hip girth is more highly related to the fleshy

parts of the body than is chest girth (see footnote 20).

^Moreover, a study of table 3 and figure 5 indicates that,

of the two measurements—hip girth and chest girth

—

the former is less subject to errors of . measurement.
Another analysis was made using the residual gen-

eralized variance as a criterion, which indicated that hip

girth in combination with stature was slightly better

statistically than chest girth in combination with
stature. ^^

" The introduction of chest girth into a combination of stature and weight (or stat-

ure and hip girth) results in a further reduction in the variations of some of the girths.

This can be seen by comparing column 1.5 of table 18 with column 7 of table 19. How-
ever, the reduction did not appear to be sufficiently great to warrant its introduction
into the sizing scheme.
s Weight was found to be more highly related to the girths than to the linear meas-

urements and hence mav be considered in the same sensp as a girth.
1' For this test, the quantities Z„=(l-r2i„) (l-rh,,) and Z,i.=(l-r2i,k) (l-rh,h) were

calculated for five measurements for the sample of girls and boys. These measure-

After many conferences with the committee of con-
sumers, retailers, and manufacturers set up by the
American Standards Association (p. iii), it was decided
for a variety of practical reasons that hip girth, which
plays an important role in the construction of garments,
would be a much better choice than weight. Conse-
quently, stature and hip girth ^° were chosen as the basis
for the classification of the children and for a proposed
system of body measurements for the sizing of garments
and patterns (10).

Table 20.

—

Correlations of 12 girths with the first principal
component holding stature constant, based on a sample of 32,165
boys and 31,919 girls aged i to H

Measurement

Correla-
tions with
first prin-
cipal com-
ponent
(boys)

Measurement

Correla-
tions with
first prin-
cipal com-
ponent
(girls)

Hip girth
Weight - . ,

0. 9351
.9263
.8980
.8922
.8302
,8272
.8258
.8180
.7753
.7506
.7234
.5521

Weight
Hip girth ... ...

0. 9471
.9454

Thigh girth. Thigh girth .9263
Upper-arm girth
Chest girth at armscye
Maximum calf girth. .

Upper-arm girth
Chest girth at armscye
Bitroehanteric diameter
MnvirnnTTi nqlf pirth

.8974

.8596

.8378
Waist girth .8329
Bitroehanteric diameter Waist girth . ._ .8302
Knee girth Knee girth . 8021
-irmscye gu-th
Vertical tmnk p-irth

Armscye girth
Vertical tmnlr j^irth

.7703

.7544
Neck-base girth. . .5703

The degree of relationships existing between pairs of

measurements when stature and hip girth are used as
control measurements may be gathered from table 21,

which shows the partial correlations and corresponding
z values when stature and girth of hip are held constant.

The lower and upper fiducial limits '^ of some of the
correlations found in table 21 are given in table 22.

ments were: Waist girth, neclj-base girth, total posterior arm length, thigh girth, and
vertical trunk girth. The quantities tuc and rj.t are the two canonical correlations
of the set of five measurements on stature and chest girth, and r\,k and ri,h are the two
canonical correlations of the five measurements on stature and hip girth. It is

pointed out on page 134 that the larger the value of 2, the larger wUl be the residual
generalized variance of the five measurements. The 2 value for chest girth was found
to be larger than the r value for hip girth. This held for both sexes.

2" Since stature was the logical choice to represent the linear measurements, a sup-
plementary analysis was made to determine which of the girths to use in combina-
tion with it as a control variable. This analysis consisted in obtaining the principal
components (3, .5) of a set of 12 cross-sectional measurements when stature was held
constant. That is, these principal components were obtained from the matrix of

partial correlations of the 12 variables when stature was held constant.
The coefficients of the corresponding measurements for the first principal compo-

nents are given in table 20. (These coefficients are also the correlations between the
component and the corresponding measurements.) The results from this analysis
showed: (1) The first principal component explains 70 percent of the residual varia-

tions in the 12 girths when stature is held constant for the sample of boys and 70 per-
cent for the sample of girls. (2) In both samples weight and hip girth are most highly
correlated with the first principal component.
The above results seem to indicate that the first principal component, which ac-

counts for a great portion of the variations in the girths, is a weight component, and
that a good measure of this component is either weight itself or hip girth. X study
of tables of correlations (tables 6 and 7) also shows that of all the girths 'hip girth is

most highly correlated with weight. Thus, it appears, from a statistical point of
view, that little or no information is lost when hip girth is chosen in preference to
weight.

21 The fiducial limits for the partial correlations in table 22 were obtained in the
following manner: Since 2 is normally distributed with mean f and standard devia-

tionl/-/ZS'—5whereA'"is the number of cases in the sample, the quantity (z-f)-\/(iV— 5)

was equated to ±1.96 and two values for { were obtained from the equation. These
two values constitute the fiducial limits for z. The number 1.96 is chosen, since the
probability that a normal variate will deviate from its mean by as much as 1.96 times
its standard error is 0.05. The fiducial limits were obtained for the z values given in

table 21. These limits were then reconverted to correlations. For a discussion of

fiducial limits see Fisher (1).
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Table 21.—Partial correlations (upper right-hand section) with corresponding z values {lower left-hand seciio7i) when stature and hip
girth are held constant, for a sample of 32,165 boys and 31,919 girls, aged 4 to 14

BOYS

Measurement

Age
Waist height
Hip height- __-

Weight
Cervicale height _

Tibiale height
Bitrochanteric diameter.--
Chest girth at armscye
Waist girth__

Neck-base girth
Armscye girth
Upper-arm girth

Total posterior arm length
Thigh girth
Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

0.169
.216

-.067
.116
.061
.062
.098

-.037
-.033
.116

-.016
.144

-.013
.029
.013

-.052
-.023

„.2 O M-t-s

.23

1
a-
S3

D.

5

bfi

— bO

>'S

X]
be

—
S

If

5

i|
Is
o

X!

'5JD

'S

x;

'Ed

o

a
-<1

B

?x:
-t.

a

o
E-O

II

o a

'ti

1

jl

X3

t;

XI

Sx:

g

3
o

0.167 0.213 -0. 067 0.115 0.061 0.062 0.098 -0. 037 -0. 033 0.115 -0.016 0.143 -0.013 0.029 0.013 -0.052
1.667 -.125 1.373 1.428 -.011 -.041 .037 -. 125 -.037 -.062 .328 .095 -.058 .056 .213

'.805 -.119 1.338 1.516 -.053 .017 .069 -.131 -.010 -.043 .395 .089 -.031 .079 -. 157
-.126 -.120 .041 -.050 .092 .424 .341 .261 .309 .388 .041 .176 .332 .147 .169
1.392 1.352 .041 1.215 .052 .005 .006 -.113 .016 -.046 .208 -.018 -.041 -.003 .009
1.457 1.571 -.050 1.218 -.026 .016 .086 -.078 -.032 -.024 .266 .058 .045 .286 -.126

-.011 -.053 .092 .052 -.026 .027 -.013 .013 .035 -.055 .067 —.138 .046 -.007 -.040
-.041 .017 .453 .005 .016 .027 .382 .286 .339 .343 .137 .110 .173 .086 .044
.037 .069 .355 .006 .086 -.013 .402 .174 .156 .195 .070 .140 .105 .119 .161

-.126 -.132 .267 -.114 -.078 .013 .294 .176 .291 .191 .038 .012 .108 .038 .107
-.037 -.010 .320 .016 -.032 .035 .353 .157 .300 .398 .154 . 120 .126 .066 .042
-.062 -.043 .409 -.046 -.024 -.055 .358 .198 .193 .421 -.001 .372 .285 .140 .059

.341 .412 .041 .211 .273 .067 .138 .070 .038 .155 -.001 -.013 -.028 .040 -.062

.095 .089 .178 -.018 .058 -.139 .111 .141 .012 .127 .391 -.013 .288 .159 .015
-.058 -.031 .345 -.041 .045 .046 .175 .105 .108 .127 .293 -.028 .296 .335 .046
.056 .079 .148 -.003 .294 -.007 .086 .120 .038 .066 . 141 .040 .160 .348 .024
.216 -.158 .171 .009 -.127 -.040 .044 .162 .107 .042 .059 -.062 .015 .046 .024
.287 -.388 .384 .035 -.270 -.007 .234 .129 .247 .243 .176 -.140 -.006 .103 .016 1.415

-0. 023
-.279
-..370

.366

.035
-.264
-.007
.230
.128
.242
.238
.174

-.139
-.006
.103
.016
1.393

GIRLS

Age.-
Waist height
Hip height
Weight ---

Cervicale height
Tibiale height
Bitrochanteric diameter..

_

Chest girth at armscye
Waist girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth

Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

0.058
.059

-.109
.085

-.009
.091
.059

-.130
-.063

.031
-.085
.134

-.011
-.014
-.050
-.036

.043

1.767
-.029
1.392

1.489

-.094
.028
.127
.105
.055
.085
.363
.137
.000
.116
.324

-.202

0.059
1.645

-.062
1.293

1.551

-.143
.060
.171
.046
.018
.058
.405
.148
.011
.122

-.097
-.377

-0. 109
-.029
-.062

.045
-.036
-.001
.448
.358
.248
.289
.377
.044
.273
.332
.188
.139
.282

0.085
1.373

1.285

.045

1.181

.030

.006

.002

.106

.014
-.037

.199
-.021
-.042
-.025
.040
.054

-0. 009
1.453

1.501

-.036
1.179

-.071
.032
.143
.051
.015
.063
.270
.132
.068
.259

-.083
-.283

0.091
-.094
-.142
-.001
.030

-.071

.004
-.079
-.022
-.038
-.132
.012

-.192
-.103
-.080
-.098
-.009

0.059
.028
.060
.420
.006
.032
.004

.459

.224

.346

.334

.121

.179

.156

.102

.040

.155

-0. 129
.126
.169
.343

.002

.142
-.079
.429

.149

.240

.314

.075

.259

.143

.179

.065

.074

-0. 063
.105
.046
.243
.106
.051

-.022
.220
.148

.204

.121

.115

.067

.112

.104

.100

.168

0.031
.056
.018
.281
.014
.015

-.038
.333
.235
.201

.406

.149

.190

.123

.106

.076

.172

-0. 085
.085
.058
.360

-.037
.063

-.131
.322
.304
.120
.385

.030

.487

.342

.244

.106

.104

0. 133
.348
..384

.044

.196

.264

.012

.120

.075

.114

.148

.030

.011
-.016
.056

-.067
-.161

-O.OU
.136
.147

.266
-.021

.131
-.190
.177
.253
.067
.188
.452
.011

.351

.276

.095

.022

-0.014
.000
.011

.320
-.042
.068

-.103
.155
.142
.111
.122
.329

-.016
.337

.408

.043

.054

-0. 050
.115
.121

.186
-.025
.253

-.080
.102
.177
.104
.106
.239
.056
.269
.387

.065
-.015

-0. 036
.313

-.097
.138
.040

-.083
-.098

.040

.065

.100

.076

.106
-.067
.095
.043
,065

1.411

0.043
-.199
-. 360
.275
.054

-.276
-.009
.154
.074
.166
.170
.104

-.160
.022
.054

-.015
1.389

' Overlapping measurements (see footnote 12, p. 30).

Table 22.

—

Fiducial limits of partial correlations when stature and hip girth are held constant for 15 measurements on 32,165 boys

(upper right-hand section) and 31,919 girls (lower left-hand section), aged 4 to 14

Measurement

Age..

Hip height

Weight

Bitrochanteric diameter...

Chest girth at armscye

Waist girth

Neck-base girth

Armscye girth _..

Upper-arm girth

Total posterior arm length

Thigh girth

Maximum calf girth.

Knee girth

Total crotch length

Vertical trunk girth

0.207
.226

048
070
100 -.070
119 -.050
080 -.149
100 -.129
048 .049
070 .070
139 .159
119 .178
070 .035
050 .060
020 .007

042 .029

100 .047

070 .070
122 .371
144 .397
022 .139
000 .159
025 .000
003 .022
060 .110
039 .129
047 -.110
025 -.070
032 -.371
050 -.354

-0. 080
-.060
-.129
-.110

-.012
.010
.414

.430

.336

.354

.236

.254

.273

.291

.354

.371

.033

.060

.254

.273

.310

.328

.178

.197

.129

.149

.264

.282

0.050
.070

-.060
-.042

.080

.100

-.007
.015

-.090
-.070
-.033
-.011
-.049
-.027
-.139
-.119

.001

.023
-.197
-.178
-.110
-.090
-.090
-.070
-.110
-.090
-.020
-.002

0.090
.110
.006
.028
.414
.430
.016
.038

.422

.438

.207

.226

.328

.345

.310

.328

.110

.129

.168

.188

.149

.168

.090

.110

.029

.050

.139

.168

-0. 048
-.026
.060
.080
.328
.354

-.024
-.002
.371
.389

.139

.159

.226

.245

.291

.310

.064

.086

.245

.264

.129

.149

.168

.188

.050

.080

.060

.090

-0. 044
-.022
-.139
-.119

.254

.282

.002

.024

.273

.291

.159

.188

.188

.207

.110

.129

.100

.129

.056

.078

. 100

.119

.090

.119

.090

.110

.159

.178

0.100
.129

-.021
-.001
.300
.319
.024
.046
.328
.345
.149
.168
.282
.300

.371

.397

.139

.159

.178

.197

.110

.129

.100

.119

.070

.100

.159

.178

-0. 027
-.005
-.050
-.032
.380
.397

-.070
-.042
.336
.354
.188
.207
.178
.197

.389

.405

.019

.041

.446

.462

.319

.336

.226

.245

.100

.119

.090

.119

"3 a

0.129
.149
.389
.406
.030
.060
.060
.080
.129
.149
.060
.080
.027
.049
.1.39

.168
-.012

.010

.000

.022
-.02
-.006
.045
.070

-.080
-.060
-.149
-.170

-0. 024
-.002

.080

.100

.168

.188
-.149
-.129
.099
.119
.129
.149
.001
.023
.119
.139
.363
.380

-.024
-.002

.328

.345

.254

.282

.080

.110

.011

.033

I"
03

0.018
.040

-.042
-.020
.319
.345
.035
.060
. 159

.188

.090

.119

.100

.119

.119

.139

.273

.291
-.017
-.039
.282
.300

.380

.397

.032

.0.50

.043

.070

0.002
.024
.070

.090

.139

.159
-.018
-.004
.080
.100
.110
.129
.027
.049
.060
.080
.129
.149
.029
.050
.149

.168

.328

.345

.050

.080
-.026
-.004

-0. 060
-.041
-.168
-.149

.169

.178
-.060
-.029

.033

.060

.150

.171

.100

.119

.031

.060

.048

.070
-.070
-.060

.004

.026

.036

.060

.013

.035

.380

.397

-0. 034
-.012
-.380
-.363
.354
.371

-.018
-. 004
.217
.245
.119
.1.39

.236

.254

. 226

.264

.169

. 188
-.149
-. 129
-.017
.005
.090
.110
.005
.027
.380
.405
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Proposed System of Sizing Based on Height and Hip
Measure "'

Having decided upon a combination of stature and
liip girth as a control, the next step was to devise a

svstem of sizes—taldng mto account the frequency
•s\dth which different combinations of these measiu-e-

boys) are reproduced in figm-es 8 to 11. Experiments
w^tli various mathematical procedm-es ^^ led to the
decision that the most practical scheme was to divide
these regions into subregions that would cover the great

IFiGURE 8.—Three-dimensional model of the distribution of 69,661 boys 4 to 17 years of age on the basis of stature and
girth of hips.

ments occur among children in the sample studied.

In the case of both boys and gu'ls, these frequency dis-

tributions constitute a fan-shaped region (figs. 6 and
7) P^ Photographs of three-dimensional models of these
frequencies of distribution, (together with distributions

of statm'e and weight for boys and statin-e and age for

-'- Though experiments on sizing schemes were carried out on the subsamples, the
analysis reported in this section is based on 133,000 schedules (the total number of
schedules that arrived from the field minus those rejected for the reasons given on
p. 22).

"a In pocket on back of cover.

majority of cases. The subregions fiinally selected were
rectangles.

The number and size of these rectangles were decided
upon by consultations with representatives of the gar-

ment and pattern trades. After a number of confer-

ences it was agreed that approximately 13 "regular"

2' One of the mathematical procedures that was considered, for example, was
setting up regression surfaces. These were found to be rather complicated. How-
ever, satisfactory approximations to them were calculated and are given in the ap-
pendix (p. 134) , These data may be used to calculate body dimensions corresponding
to any desired combination of height and hip girth.
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sizes (rectangles) for each sex with corresponding aux-
iliary sizes would be a reasonable number. A regulai-
size is defined as that rectangle that for a given height
interval falls on the modal point of the distribution of
hip girth. Figures 6 and 7 ^* give the bivariate dis-

The letter C designates the regular rectangles in all

these figures with the exception of Cu, which indicates
a size for a group of boys so .tall as to place them in
men's sizes. The letters A and B are used to designate
rectangles below the regular and I) and E those above

Figure 9.—Three-dimensional model of the distribution of 64,146 girls 4 to 17 years of age on the basis of stature and
girth of hips.

tribution of stature and hip girth for boys and girls,

respectively, with the rectangles superimposed.
There are 13 rectangles shown in figure 6 designating

regular sizes for boys 4 to 17 years of age and 39 rec-

tangles designating auxiliary sizes. In figure 7, are

shown 12 rectangles indicating regular sizes for guis
of these ages and 37 rectangles indicating auxiliary sizes.

A clearer picture of these rectangles is given by fig-

ures 12 and 13. These give the size of the intervals,

the approximate height (in inches) for each interval
and the approximate hip measure (in inches) for each
interval. They also show the percentage of children
in each rectangle, calculated on the basis of the total

number of children in that height interval.

^' In these flfnires it should be noted that the regression curve of hip girth on stature
passes through the central rectangles. This indicates that the mean and the mode
for hip girth for a given interval of stature are not far apart.

the regular. From these figiu-es, a child may be located
in the proper rectangle by reading his height on the

horizontal scale and his hip measm-e on the vertical

scale. The rectangle in which he is thus placed deter-

mines his size designation.

The 13 regular rectangles for boys (fig. 12) designated
by the letter C (excluding C^) represent 49.8 percent
of the total sample of boys. The 12 regular rectangles

for girls (fig. 13) indicated by the same letter represent

41.8 percent of the sample.
In the case of the boys, the B and D sizes include

respectively 17.8 and 21.5 percent of the sample. For
the girls, these include respectively 22.5 percent and
21.7 percent of the sample. The sizes designated by
A, B, D, and E (auxiliary sizes) may be of assistance

to those manufactm"ers who have a demand for gar-

ments for children whose girths in relation to theii'
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Figure 10.—Three-dimensional model of the distribution of 69,661 boys 4 to 17 years of age on the basis of stature and weight.

Figure 11.—Three-dimensional model of the distribution of 69,661 boys 4 to 17 years of age on the basis of stature and age.
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TiGURE 13.—System of girls' sizes based on stature and hip girth following the distribution shown in figure 7. The symbols, Ci, Co,

Cs, and others in the sequence, designating rectangles outlined by unbroken lines, refer to the regular sizes as given in

table 25. Rectangles outlined by dotted lines show sizes for children whose proportions varj' from those of the majority.
The percentages (given here in rounded figures) are based on the total number of children in a given height interval. (Fig. 7
is in pocket on back of cover.)

heights are much smaller or much larger than those of

the majority of children.

The statistic that was used to determine the measm-e-
ments for each size was selected on the basis of a study
of the distributions of many of the important measm'e-
ments in different height-hip rectangles. Smce these
distributions were found to be symmetrical, means for

each measm-ement ^\^thin a rectangle seemed to be the
best choice. The proposed sizes, therefore, consist of

means (in inches) of each of the 36 body measurements
and for each rectangle. Moreover, the means may be
expected to be stable since the number of cases in each
of the rectangles was large.

The means for each of the 36 measm'ements and the
percentage corresponding to each of the rectangles

given in figures 12, and 13, are sho^^^l in tables 23.

24, 25, and 26. Tables 24 and 26 represent the auxiliary

sizes for boys and girls respectively.
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Table 23.

—

Proposed systetii of boys' bcdy measurements based on intervals of height and hip measure {symbols, i. e., Ci, C2, C'3, show
corresponding intervals on jig. 12) and designated by approximate height and hip dimensions in inches

Item No. and measurement

1. Waist height inches-
2. Hip height do...
3. Weight pounds-
4. Stature inches-
5. Cervieale height do _

6. Tibiale height do...
7. Crotch height do...
8. Bitrochanteric diameter do. .

.

9. Shoulder slope degrees.
10. Anterior chest width inches.
11. Anterior waist length do...
12. Posterior chest width do...
13. Posterior waist length do...
14. Chest girth at armscye do...
15. Scye depth do...
16. Posterior hip arc do...
17. Maximum chest girth do...
18. Anterior chest arc do...
19. Waist girth do...
20. Hip girth do...
21. Neck-base girth do...
22. Shoulder length do...
23. Armscye girth do...
24. Upper-arm girth do...
25. Elbow girth do...
26. Upper posterior arm length do...
27. Total posterior arm length do...
28. Trunk line do...
29. Waist to hips do...
30. Thigh girth do...
31. Maximum calf girth do...
32. Knee girth do...
33. Total crotch length do...
34. Anterior crotch length do...
35. Extreme bend do.. -

36. Vertical trunk girth do. .

.

37. Percentage 1 percent _

.

Height,
40 j:^;

hip, 21H

24

m-i

40J4
3314

lOH

7^
26

21%
45/1

19Ji
21^
lOJI

2Mm

iVs
5).s

12^1

17M
8'

17

37H
61

C2

Height,
43;

hip, 22

2551
20i.<

40

42J^
35^
im

m
25^4

2234

45i
lOJ^

llM
20Ji

22M
UVt
2M
lOJi

m
15

m
m
18

9J-g

17M
38-M
60

Ci

Height,
45;

hip, 23

21 J^
44H
451^

12

26m
lOM
23M
5

20?i
23H
11"

'

3

10^
6^
7'4

8%
157i

13

9

m
18li
40Ji
60

Ci

Height,

47J^;
hip, 24

49

47)4

39J^
125i
21m
25y2

m
lOJi
10^
24

5J€
llj^

iiVs
2S%
UH
SVs

11

7H

16?i
5^
5%

13J4
9Ji
9JI
19M

41^
57

Height,
50;

hip, 25

mi
2m
55

49J^
41^
13M
22 Jim
25K
9

lOH
im
ID'S
24%m
12H
25^
13

21

M

25
12

im
7

8

10

17^
5%
en

203^

54

d

Height,
52;

hip, 26

32H
2614
61

52'

s

435i
14M
233f
9K
25

9^
lOJ^
11

11^
25%
^Vs
12%
26
1314

22J4
26
12'4
314
12

7H
8%
lOH
18^
6%

UH
10%
lOM
21%
10%
215^

44%
60

C7

Height,
64%;

hip, 27

3414

27%
68
54%
4554'

15

25%
9%

25m
10%
11%
12

26%
5%
13%
27

14%
22%
27%
12%
3%
12%

11%
19%
6%
6%
15%
10%
11%
22
11%
22%
46^
57

Ci

Height,
57;

hip, 28%

75%
56:
48
15%
26%
10%
25

10%
11'.

s

IP4
12%
27^4

6's
1334

27%
145^
23%
28%
13

3%
13%
7%
9

11%
20^1
6%
6%
16%
11

11%
22%
11%
23%
48?
52

C9

Height,
.59;

hip, 30

37%
30%
86
59%
50%
16%
27%
10%
24%
10%
11%
12H
12%
29%
6%
14%
29%
15%
24%
29%
13%
3%
13%
8%
9%
124
21%
6%
7%
17%
11%
12?

24;

12%
25

50%
4'

C,o-

Height,
61%;

hip, 31%

32%

52%
17%
29

11%
25

11%
12

12%
13%
30%
6%
15J4
30%
16%
25%
31%
13%
4%
14%
8"

10

12%
22%

18

12%
13

53%
43

Height,
64;

hip, .33

40%
33%
111

64

54%
18

30

11%
25

11%
12%
13%
14%
32%
7

16

32%
17

26%
33

14%
4%
15%
9%
10%
13%
23%
7%

18%
12%
13%
20?i
1334

27%
56

42

C,2

Height,
66%;

hip, 34%

42
34%
125%
66%
56%
18%
30%
12%
25

12%
13V;s

13%
15%
341-J

7%
16%
34%
18

27%
34%
15%
4%
16%
10

11

13%

19%
13%
13%
27%
14%
28%
58%
44

Cl3

Height,
68%;
hip, 36

43%
35%
136%
68%
58%
19%
31%
12%
25

13

13%
14%
15%
35%
7%
17%
35%
18%
27%
35%
15%
4%
16%
10%
11%
14%
25%
8%
8%
20%
13%
14%
28%
14%

' Based on total number of children in the given height interval.

Table 24.—Auxiliary proposed system of boys' body measurements based on intervals of height and hip measure (symbols, i. e., Bj, B2,

show corresponding intervals on fig. 12) and designated by approximate height and hip dimensions in inches

Item No. and measurement

1. Waist height inches.
2. Hip height do...
3. Weight pounds,
4. Stature inches.
5. Cervieale height do...
6. Tibiale height do...
7. Crotch height.-. do...
8. Bitrochanteric diameter ..do...
9. Shoulder slope degrees.

10. .interior chest width inches.
11. .4.nterior waist length do...
12. Posterior chest width do...
13. Posterior waist length do...
14. Chest girth at armscye do...
15. Scye depth do...
16. Posterior hip arc .do...
17. Maximum chest girth do...
18. Anterior chest arc do...
19. Waist girth do___
20. Hip girth do...
21. Neck-base girth do...
22. Shoulder length do...
23. Armscye girth do...
24. Upper-arm girth do...
25. Elbow girth do...
26. Upper posterior arm length do...
27. Total posterior arm length do...
28. Trunk line do...
29. Waist to hips do...
30. Thigh girth.. do...
31. Maximum calf girth ..do...
32. Knee girth do...
33. Total crotch length do...
34. Anterior crotch length.. do...
35. Extreme bend.. do...
36. Vertical trunk girth do...
37. Percentage ' ».percent.

Bx

Height,
40%;

hip, 20

23%
19

33%
40%
32%
10%
17

7%
25%
7%

21%
4%
9%

11

19%
20%
10%
2^

7%
13%
4%
5

11%
7%
8%
16%
8%
16%
36%
17

B2

Height,
42%;

hip, 21

25%
20%
37

42%
35

11%
18%
7%
24%
7%
8%
9%
9%
21%
4%
10%

11%
19%
21

10%
2%

14%
5%
5%
11%

17%
8%
17%
37%
17

Bi

Height,
45:

hip, 22

28
21%
41

44%
37?i
12

19%
7%
25%

10%
22%
4%
10%

11%
20
21:

11%
2%
10%
6%
7%
8%
15%
5%
5%
12%

18%
9%

39%
14

Bi

Height,
47;

hip, 22%

23%
45

47%
39

12%
20%

25%

10

10%
23%
5%

11

12

20J
22%
11%
3%
10%
6%
7%

5%
5%
12%
8%
9%

19%

Bs

Height,
49%;

hip, 24

30%
24%
50%
49%
41%
13%
22%
8%
25%
8'

10

10%
11

24%
5%
11%
24%
12%
21

23?;

11?;

3%
11%
6%
7%
9%
17%
5%
6

13%
9%
10

19?
10

Be

Height,
52;

hip, 24%

32%
26%
55%
51%
43%
14%
23%
8Ti

25

9%
10%
10%
11%
24J
5%
11%
25
13

21%
24%
12

3?-

ny

6%
13%
9%
10%
20%
10%
21%
43%
13

Bi

Height,
54;

hip, 25%

34

27%
62

54%
45%
15

25%
9%

25

9%
10%
11

11%
25%
5?i

12'

26

13%
22

25%
12%
3%
12%
7%
8%
10%
19?
6)

10

10%
21%
10%
22%
45%
14

Height,
56%;

hip, 27

35%
29%
69

56%
47%
15%
26%
9%
25

9%
11

11%
12%
26%
6

13
26'

14%
22%
26%
12%
3%
12%
7%
8%
11%
20%
6%
6-

•

15

10%
11%
22%
11%
23%
47%
15

Height,
59;

hip, 28

375^8

30%
78
59
50

16%
27%
10%
24%
10%
11%
11?'

12%
28

6J;

135/

28

14%
23%
28%
13

3%
13%

12%
21%
6%
7

15%
11

11%
23U
11%
24%
49%
23

Bio

Height.
61%;

hip, 30

32%
88
61%
52%
17%
29%
10%
24%
10%
11%
12%
13%
29%
6%
14%
29%
15%
24%
29%
13%
4

14

8%
9%
12%
22%
7

7%
16%
11%
12%
24%
12%
25%
51%

Height,
64;

hip, 31%

40%
33%
100%
63%
54

18%
30%
11%
24
11%
12%
12%
14

30%
6%
15%
30%
16%
251.S

31%
14%
4%
14%
8%
10%
13%

7%
17%
12%
13

25%
13%
26%
54?
25

Heieht,
66;

hip, 33

42%
34%
113

66%
56%
18%
31%
12
25

12%
12'/

13%
14%
32%
7%
15%
32%
17%
26%
32J
14%
4%
15%
9%
10%
13%
24%
7%
7%
18%
12%
13%
27%
14

27

57%
25

B,:

Height,
68%;

hip, 34

43%
35%
124%
68%

32%
12%
25

12%
13%
13%
15%
33%
7%
16%
33%
17%
26%
34

9%
10%
14%
25%

19

13%
13%
28%
14%
28J

Height,
70%;

hip,34!.'i

45

36%
130%
70%
60%
19%
33%
12%
25%
12%
13%
14%
15%
34%
7%
16%
34%
18%
27

34%
15%
4%
16%
9%
11%
14%
26

8%
8%
19%
13%
13%
28%
14%
29%
mi
21

' Based on total number of children in the given height interval.
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Table 24.

—

Auxiliary proposed system of boys' body measurements based on intervals of height and hip measure {symbols, i. e. , Bi, B2,

show corresponding intervals on fig. 12) and designated by approximate height and hip dimensions in inches—Continued

Item No. and measurement Height,
71;

hip, 36

Waist height inches-
Hip height do..
Weight pounds-
Stature inches.
Cervicale height dO-_.
Tibiale height do-__
Crotch height do--.
Bitrochanteric diameter do
Shoulder slope degrees-
Anterior chest width inches-
Anterior waist length do---
Posterior chest width do---
Posterior waist length do---
Chest girth at armscye do---
Scye depth do-_-
Posterior hip arc d0-_-
Maximum chest girth do-.-
Anterior chest arc do-_-
Waist girth do---
Hip girth do.--
Neck-base girth do-.-
Shoulder length do---
.A,rmscye girth do_--
Upper-arm girth do_--
Elbow girth do---
Upper posterior arm length - _ . do - - -

Total posterior arm length. --do-_-
Trunkline do.--
Waist to hips _d0---
Thigh girth do---
Masimum calf girth do---
Knee girth do.-.
Total crotch length-, --do_--
Anterior crotch length do..-
Extreme bend do__.
Vertical trunk girth do---
Percentage 1 percent.

Cu

45

36?i
143}^
70%
60K
19%
33^
133^
2oH
13?i
14

14^
16^
35M
-%

35H
\m
28!^

36J4
wy&

17

10%
llH
14M
26M
SVi

20H
13M
14^
29%
15M
30H
6214
45

Di

Height,
40J^;

hip, 23

24%
19

39%
40%
33%
10%

25%

9M
9%
22%
4%
11%

11%
20%
22%
11

2%
10%
6%
7%
8
14%
4%
5%
13%
8%
9%
18

9

17%
38
21

Bi

Height,
43;

hip,23%

25%
20%
44

43%
35%
11%
18%
8%
26

8%
9%
9%

10

23%
4%
11%

12%
21%
23%
11%
2%
10%
6%
7%
8%
15%
5%
5%
13%
9%
9%
18%
9%
18%
39%
21

Dz

Height,
45%;

hip, 24%

27%
21%
48

45%
37%
12

19%
8%
26

8%
9%
10%
10%
23%
5%
12

12%
21%
24%
11%
3

11

7

7%
9
16

5%
5%
13%

19%
9%
19%
41

23

Di

Height,
48;

hip, 25;

29%
23%
53

47%
39%
12%

25%

10%
10%
24%
5%
12%

13

21%
25%
11%
3%
11%
7%

16%
5%

9%
10%
20%
10%
20

42%
2'

Di

Height,
50;

hip,26%

30%
24%
60
50

41%
13%
22%
9%
25%
9%
10%
10%
11%
25%
5%

13
26

13%
22%
26%
12%
3%
11%
7%
8%
10%
17%
5%
6%
15%
10%
10%
21

10%
21%
44%
23

Dt.

Height,
52%;

hip, 27%

32%
26%
67%
52%
43%
14%
23%
9%

25

9%
10%
11%
11%
26%
5%
13%
27

14%
23%
27%
12%
3%
12%

10%
18%

16

10%
11%
21%
11

22%
46
23

Height,
55;

hip, 29

34%
27%
75

54%
46%
15%
25

10%
25
10%
11

11%
12

27%
6

14%
28
14%
23%
28%
12%
3%
13

8%
9

11%
19%

16%
11%
11%
22%
11%
23%
47%
23

Di

Height,
57;

hip, 30

36%
29%
84
57
48%
15%
26%
10%
25
10%
11%
11%
12%
28%
6%
14%
29

15%
24%
30%
13%
3%
13%
8%
9%
11%
20%
6%
6%
17%
11"

12%
23J:

12
24%
49%
24

B%

Height,
59%;

hip, 32

37

30%
95%
59%
50%
If"

2:

11%
25
11

11%
12^
13

30%
6%
15%
30%
16%
25%
31%
13%
4

14%

12%
21%

12%
12%
25%
12%
25%
52
21

i)io

Height,
62;

hip, 33

39%
32
108

61%
52%
17%
28%
11%
25

11%
12%
12%
13%
31%
6%
16%
31%

33%
14%
4%
15%
9%
10%
12%
22%
7

7%
19%
12%
13%
263^

54%
20

Ai

Height,
64;

hip, 35

40%
33%
123

64%
54%
17%
29%
12%
25%
12%
12%
13%
14%
33%
7%

17

33%
17%
27%
34%
15%
4%
16

10%
11

13%
23%
7%
7%
20%
13%
13%
27%
14%
27%
57%
22

X»i!

Height,
66%;

hip, 36%

41%
34%
138

66%
56%
18%
30%
12%
25

13

13%
14%
15%
35%
7%
17%
35%
18%
28%
36%
15%
4%
16%
10%
11%
13%
24%

21%
14

14%
28%
14%
28%
60%
20

i)i3

Height.
69;

hip,37%

Height,
71;

hip, 38

4358
35%

151

.19%
31%
13%
25

13%
13%
14%
15%
36%
7%
18%
36%
19%
29%
37%
16%
4%
17%
11

11%
14%
25%
8%
8%
21%
14%
14%
29%
15%
29%
62%
18

45

3656
158

70%
60%
19%
32%
13%
25%
13%
14%
14%
16%
37%
8%
18%
37%
19%
29%
38%
16%
4%
17%
1%
11%
14%
26%

21%
14%-
14%
30%
15%
30%
63%
23

Item No. and measurement
Height,

48;

hip, 27

Ei

Height,
50;

hip, 28

£6

Height,
52%;

hip, 29%

Height,
54%;

hip, 31

£8

Height,
57;

hip, 32

Height,
59%;

hip, 33%

Height,
62;

hip, 35%

Height,
64;

hip, 37

En

Height,
66%;

hip, 38%

En

Height,
69;

hip, 39%

1. Waist height inches-
2. Hip height do-_-
3. AVeight pounds-
4. Stature inches-
5. Cervicale height do-.-
6. Tibiale height do..-
7. Crotch height do_--
8. Bitrochanteric diameter do,.-
9. Shoulder slope degrees-

10. -Interior chest width inches-
11. Anterior waist length do.--
12. Posterior chest width do---
13. Posterior waist length do---
14. Chest girth at armscye do.--
15. Scye depth do--.
16. Posterior hip arc do---
17. Maximum chest girth do_--
18. -interior chest arc,- do---
19. Waist girth do---
20. Hip girth do...
21. Neck-base girth do...
22. Shoulder length do._-
23. -irmscye girth dO--.
24. ITpper-arm girth do---
25. Elbow girth do---
26. Upper posterior arm length do-..
27. Total posterior arm length do_--
28. Trunk line do_--
29. Waist to hips . .. - do
30. Thigh girth do--_
31. Maximum calf girth do...
32. Knee girth -_ do...
33. Total crotch length do_.-
34. Anterior crotch length do...
35. Extreme bend do-.-
36. Vertical tnmk girth do...
37. Percentage 1 - percent.

29%
23%
58

47%
39%
12%
20%,
9%

10

10%
10%
25%
5%
13%

13%
22%
26%
12%
3%
11%
7%
8%
9%
17

5%
6

15%
10%
10%
20%
10%
20%
43%
3

31

24%
65%
50%
41%
13%
22%
9%

25

9%
10%
10%
11%
26%
5%
13%
26%
14%
23%
27%
12%
3%
12%
8%
8%
10%
18

5%
6%
16%
10%
11%
21%
11

21%
45%
4

32%
26%
76

52%
44
1434

23%
10%
25
10%
10%
11%
11%
28%
5%
14'^

28%
15

24?|
29%
12%
3%
13%
8%
9%
10%
18%
5%
6%
17%

11%
22%
11%
22%
47%
4

34%
27%
84%
54%
46%
15%
25

10%
25
10%
11

11%
12%
29%
6%
15%
29%
15%
25%
30%
13%
3%
13%
9

9%
11%
19%
6%
6%
18%
11%
1234

23%
12

.23%

94

57%
48%
16

26%
11%
24%
10%
11%
12%
12%
30%
6%
15%
30%
16%
26%
32%
13%
3%
14%

11%
21

6M
7%
19%
12%
12%
24%
12%
24%
50%

38

30%
106
59%
50%
16%
27%
11%
24

11%
11%
12%
13

31%
6%
16%
31%
17

27%
33%
14

4

15

9%
10%
12%
21%

20%
12%
13%
26%
13%
26

53%

39%
32%
120%
61"

52%
17"

28%
12%
24%
12

12%
13%
13%
33%
6%
17%
33%
17%
28%
35%
14%
4%
15%
10%
10%
12%
22%

21%
13%
14

27%
13%
27

55%

331/1

136

64%
54%
18

29%
12%
25

12%
12%
13%
14%
35%
7%
18%
35%
18%
29%
36%
15%
4%
16%
10%
11%
13%
23%
7%
7%

22
14

28

58%

42

34%
152%
66%
57
18%
30%
13%
25

13i.
13%
14%
15%
37

7%
19
37

19%
30%
38%
16M
4%
17%
11%
11%
13%
24%
7%
8
22%
14%
14%
29%
15
29

43%
35%
165%
68%
59"

19%
31%
135i
25
13%
14

14%
15%
38%
7%
19%
38%
20%
31%
39%
16%
4%
17%
11%
12
14%
25%

15

15%
30%
15%
30

63%:
4

' Based on total number of children in the given height interval.
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Table 25.

—

Proposed system of girls' body measurements based on intervals of height and hip measure (symbols, i. e., Ci C2, C3, show
corresponding intervals on fig. 13) and designated by approximate height and hip dimensions in inches

Item No. and measurement
Height,
40}^;

hip, 22

Ci

Height,
43:

hip, 22H

Cj

Height,
45;

hip, 23H

Ci

Height,
47^2;

hip, 24

Cs

Height,
50;

hip, 2514

C,

Height,
52;

hip, 27

C? Cs

Height, Height,
5i]4:

\ 57;

hip, 28 hip, 30

Cs Cio

Height, Height,

59H; ' 611^;
hip, 32 hip, 34

Cii

Height,
64;

hip, 35J4

C,2

Height,
66;

hip, 36}^

Waist height inches _

Hip height do_._
Weight pounds.
Stature inches.
Cervicale height do...
Tibiale height do...
Crotch height do...
Bitrochanteric diameter do _ .

.

Shoulder slope degrees.
Anterior chest width inches.
Anterior waist length do . .

.

Posterior chest width do...
Posterior waist length do...
Chest girth at armscye do...
Scye depth do . .

.

Posterior hip arc do...
Maximum chest girth do...
Anterior chest arc do...
Waist girth do...
Hip girth do...
Neck-base girth do...
Shoulder length do...
Armscye girth do . .

.

Upper-arm girth do. .

.

Elbow girth do...
Upper posterior arm length do. .

.

Total posterior arm length do . .

.

Trunk line do. .

.

Waist to hips do...
Thigh girth ..do...
Maximum calf girth do. .

.

Knee girth do...
Total crotch length do...
Anterior crotch length do...
Extreme bend do...
Vertical trunk girth do...
Percentage 1 percent.

24H
19^
36
405^
33^

25!4

9K
215^

4H
10^

19)4
21%
105^

2U
934

SVi
eVs
8

144
4%
5\i

mm
17H

36J^
56

261/g

WH
40
42%
35J^

25}^

221/8

4?4

19M
22^
WVs
2'4
10

6J/2

71/8

8J/2

14%
5Vs
5%

13m
9
1814

38Ji
56

27H
22%
44

45%
37%
12%
19%
8%
25%
8%
9%
9M
10%
22%
5

11%

11%
20%
23%
111-^8

3%
10%
6%
7%
9

15?f
5%
55%

13%
9%
9%

mi
39%
55

23%
48

47%
39%
12J^
21

8%
25%

10%
10%
23%
5%

12

23%
12%
20%
24%
11%
3%
mi
7%
9%
im
5%
5%
13%

20%
41

50

31%
25%
54

49%
41%
13%
22%
9

25%
9

10

10%
10%
243%

5%
12%
24%
12%
21%
25%
1134

3%
11%
7

10

17%
5M
6%
14%
9%
10%
20J
101^

21%
42%

32%
26%
61

52%
43%
14%
23?^
9%

25

9%
10%
10%
ir
25%
5%
13%
25%
13%
21%
26%
12
3i

11%

10%
18%
6

6%
15%
10%
11

21%
10%
22%
44%
51

34%
28
69
54%
46
1514

25%
10

25

9%
10%
11%
11%
26%
534

14

26%
14%
22%
28%
12?|
334

12%
7%
8%
11%
19%
6%
6%
163%
1034

113%
22%
11%
2334

46%
43

36%
29%
78

56%
48%
16

26%
10%
25

10%
11

11%
123%
27%
6

143/4

27%
1434

23%
29%
12%
3%
12%
8%
9

11%
20%
6%
7%
17%
11%
12
233

11%
24%
48^
36

38
30%
90
59%
50%
16%
27%
11%
25

10%
11%
12%
13%
293%
63%
1534

29%
15%
24%
31%
13%
4%
13%
8%
9%
12%
21%

18%
11%
12%
25

12%
26%
51%
30

39%
31%
102

61%
52%
17%
28%
12
25

U%
12%
12%
13%
30%
634

16%
31%
16%
24%
33%
13%
4%
14%

1234

22%
7%

123%

12%
26%
12%
27%
53?4
32

3234

112%
63%
54%
17%
29%
12%
25

11%
12%
13

14%
32
7

17%
32%
17%
25%
353%
14%
4%
14%

13%
23%
7%

12%
13%
27%
13%
28%
55%
38

42%
34
122%
66%

13

25
12%
13

133%

14%
3234

7%
18

33%
17%
25%
36%
14%
4%
15

9%
10%
1354
24%

21%
13%
13%
28%
13%
29%
57%
38

' Based on total number of children in the given height interval.

Table 26.

—

Auxiliary proposed system of girls' body measurements based on intervals of height and. hip measure (symbols, i. e., Ag, Si, B2,

show corresponding intervals on fig. 13) and designated by approximate height and hip dimensions in inches

Item No. and measurement

Ai

Height,

56J-2; bip,

26%

Height,
59; hip, 28

Height,
6114; hip,

30

Height,
631-4; hip,

32

Height,
40%; hip,

201-2

B2

Height,
42).^; hip,

2\}4

B,

Height, 45;

hip, 22

B,

Height, 47

hip, 23

Waist height inches.
Hip height do...
Weight pounds.
Stature inches.
Cervicale height do...
Tibiale height do...
Crotchheight do...
Bitrochanteric diameter , do...
Shoulderslope degrees

.

Anterior chest width inches

.

Anterior waist length do...
Posterior chest width " do...
Posterior waist length do...
Chest girth at armscye do...
Scye depth do...
Posterior hip arc do . .

.

Maximum chest girth do...
Anterior chest arc do . .

.

Waist girth do...
Hip girth do...
Neck-base girth do...
Shoulder length do...
Armscye girth * do . .

.

Upper-arm girth do...
Elbow girth do...
Upper posterior arm length do...
Total posterior arm length do...
Trunk line do...
Waist to hips do...
Thign girth do...
Maximum calf girth do . .

.

Knee girth do...
Total crotch length do . .

.

.A.nterior crotch length do...
Extreme bend do...
Vertical trunk girth .do..-
Percentage ' percent _

36%
29%
64
56%
473%

15%
26%
9%
25

9;.
10%
11%
12%
253%

5%
13

25%
13%
21%
26%
12%
33%

IIM

11%
20%
6%
6%
14%
10%
11

22%
11

24

46%
4

37%
30%
74

58%
50%
16%
27%
10%
24%
10%
11%
11%
12%
2"" '

13%
27%
14%
22%
28%
12%
3%
12%
7%m

12

21%
63%

7%
15%
10%
11%
23%
11%
25%

39%
31%
84

61%
52%
17%

24%
10%
1134
12

13i_
28%
6%
14%
28%
15

23%
30%
13%
4%
13%
7%
9%
12%
22%
7%
7%
16%
11%
12%
24%
12%
26%
51

40%
33

94

63%
543-m
29%
11%
25

11%
123^
12%
14

29%
6%
15%
29%
15%
23%
31%
13%
4%
13%
8%
9%
13%
23

7%
8%
17%
11%
12%
25%
12%
27%
53%
6

24%
19%
33

40%
33%
10%
r
7%
25%
7%
8)

8%
9%
20%
4%
10%

10%
18%
20%
10%
2%

7%
13%
4%
5%
11%
8%
832;
17

83-^

17

36%
25

25%
20%
36)4
425%

35%
11%
18%
7%

25

7%

21%
4%
10%

11%
19

21%
10%
2%
9%

14%
5%
5%
12%

173%

8%
17%
37%
23

27%
22%
40
44%
37%
12

19%

9%

10

22%
4%
10%

11%
19%
223^
10%
3

10

6%

8%
155-

55-,

55%
123'

18%
38%
19

29%
233%
4414

47%
39%
1234

21

8%
25

8%
9%
9%
10%
22%
5

1134

22%
11%
19%
22%
11%
3%
10%
6%
7%

5%
5%

13

9

9%
19%

40%
17

1 Based on total number of children in the given height interval.
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Table 26.

—

Aitxiliary proposed system of girls' body measureinents based on intervals of height and hip measure (symbols, i. e., Ag, JSj, B2.

show corresponding intervals on fig. IS) and designated by approximate height and hip dimensions in inches— Continued

Item No. and measurement

Bi

Height,
491 i; hip,

24

Bi Bi

Height, 52;

hip, 25

Height,

54J4; hip,
2614

Height, 57;

hip, 28
Height, 59;

hip, 30

Bio

Heieht,
^W-.; hip,

32

Height, 64;

hip, 333-^

Height, 66

hip, 35

TVaist height inches.
Hip height do _.

Weight pounds
Stature inches
Cervicale height do._.

Tibiale height do...
Crotch height do...
Bitrochanteric diameter do...
Shoulder slope degrees.
Anterior chest width inches.

Anterior waist length do...

Posterior chest width do...
Posterior waist length do...

Chest girth at armscye do...

Scye depth do...
Posterior hip arc do...

Maximum chest girth do...

Antericr chest arc do...

Waist girth do...

Hip girth do...

Neck-base girth do...

Shoulder length do...

Armscye girth do...

Upper-arm girth do...
Elbow girth.. do...

Upper posterior arm length do...

Total posterior arm length do...
Trunk line do...
Waist to hips do...
Thigh girth do...
Maximum calf girth do...
Knee girth do..
Total crotch length do..
-interior crotch length do,..

Extreme bend do...

Vertical trunk girth do..
Percentage ' percent

31

25
49^i
49^
im
22?^

25

lOJi
im

11%
23M
n%
20K
24

IIM
Wi
lOM
6J^

V-
^y

175^

5M

135^
9'

10
20
10
21

im
19

323^

205^
55>^
51%
431.:;

14?^

23M
9

25m
lOM
10^
llJi
24^2

5M
12%
24%
12%
20%
25%
11%

11^
6%
7%
10%

14M

20%
10%

43%
21

341^
28
63

54?^
45%
15%
25%
9%

25

9J^
1034
11

IIM
25%
5%
13%
25%
13H
21%
265^

12M
3%
IIM
7Mm

11

19%

&%
15%
lOM
10%
21%
10%
23M
45r
29

36%
29%
71

56M
48
15%
26M
10
25
10

10%
11%
12Ji
26Ji
5%
13%
26%
14%
22%
28%
12%

11%
20%

7
16

mi
11%
22%
11%
24%
47%
30

37%
30%
81%
59%
50%
16%
27%
lOM
25

10%
11%
11%
12J
28%
6%
14M
28%
14%
23%
30
13

4

13

12%
21%

17

11%
12

24%
11%
25%
497
26

39%
31%
92%
61%
5234
17%
28%
11%
25
11

11%
12%
13%
29%
6%
15%
29%
15%
23%
32

13%
4%
13%

12%
22%
7%
7%
18%
11%
12%
25%
12%
26%
52M
20

40%
32%
103

63%
54%
17%
29%
12
25

11%
12%
12%
14%
30%
6%
16%
31%
16%
24%
33%
14
4:

14%
8%
9%
13%
23%

8%
19

12%
12%
26%
13
28

54%
21

i2H
34%
112
66
56%
18%
30%
12}-^

25%
11%
12%
13%
14%
31%
7%
17%
32%
16%
24%
34%
14%
4%
14%

13%
24

7%.
8%
19%
12%
13%
27%
13%
29

56%
25

Item No. and measurement
Height,

41;

hip, 23%

Height,
43;

hip, 24

Height,
45%;

hip, 25

V)i

Height,
47%;

hip, 25%

Height,
50;

hip, 27

De

Height,
52;

hip, 28%

D7

Height,
54%;

hip, 30

Height,
57;

hip, 32

Height,
59%;

hip, 34

Height,
62;

hip, 36

Dn

Height,
64;

hip, 37

D,2

Height,
66:

hip, 38%

Waist height inches.
Hip height do...
Weight pounds.
Stature inches.
Cerricale height do...
Tibiale height do...
Crotch height do...
Bitrochanteric diameter do . .

.

Shoulder slope degrees.
Anterior chest width inches.
Anterior waist length do
Posterior chest width do...
Posterior waist length do...
Chest girth at armscye do...
Scye depth do...
Posterior hip arc do...
Maximum chest girth do...
-interior chest arc do...
Waist girth do..-
Hip girth do...
Neck-base girth do
Shoulder length do...
.irmscye girth do...
Upper-arm girth do . .

.

Elbow girth do...
Upper posterior arm length do...
Total posterior arm length do...
Trunk line.. do...
Waist to hips do...
Thigh girth do...
Maximum calf girth do...
Knee girth do...
Total crotch length. do...
-interior crotch length d0-_-
Extreme bend do...
Vertical trunk girth do...
Percentage ' percent.

24%
19%
39%
40%
33%
10%
17

8
26
8
8%
9%
9%
22%
4%
11%

'ii%
20%
23%
10%
2%
10%
6%
7%
8
14%
4%
5%
13%
8%
9%
18%
9
17%
37%
17

26%
20%
43%
43

35%
11%

25%
8%
9

9%
9%
22%
4%
11%

27%
22%
48

45%
37%
12%
19%
8?i

26

8%
9%
10

10%
23%
5

12%

12
20%
24
11%
3
10%
7

7%
8'

15

5

5%
14

9%
9%
18%
9%
18%
39%
18

12%
21

24%
11%
3%
10%
7%
7%
9

15%
5%
5%
14%
9%
10

19%
9%
19%

21

29%
23%
53

47%
39%
13

21
9

26

8%
9%
10%
10%
24%
5%
12%
24%
12%
21%
25%
11%
3%

11

7%
7%
9%
16%
5%
6

14%
9%
10%
20%
10

20%
41%
26

31%
25%
59
50
41%
13%
22%
9%
25%
9%
10

10%
11

25%
5%
13%
25%
13%
22
26%
11%
3%
11%
7%
8%
10

17%
5%
6%
15%
10%
10%
21%
10%
21%
43%
24

33%

52%
44
14%
23%
9%
25%

11

11%
26%
5%
14%
26%8
14%
23%
28%
12%
3%
12%
8

8%
10%
18%

16%
10%
11%
22%
11%
23

45%
21

34%
28%
77%
54%
46%
15%
25

10%
25

10%
10%
11%
11%
27%
6

15

27%
14%
24-

30%
12%
3%
12%
8%
8%
11%
19%
6%
7

17%
11%
12

23%
11%
24%
47%
18

36%
29%
87%
57
48%
16

26

11%
25

10%
11%
12

12%
29%
6%
15%
29%
15%
24%
31%
13%
4

13%
8%
9%
11%
20%

18%
11%
12%
24%
12%
25%
50
19

38
30%
99%
59%
50%
16%
27%
11%
25

11%
11%
12%
13%
30%
6%
16%
31%
16%
25

33%
13%
4%
14

9%
9%
12%
21%

19%
12%
12%
26

12%
26%
52%
21

39%
31%
112

61%
52%
17

28

12%
24

11%
12%
12%
14

32%
6%
17%
32%
17%
25%
35%
14%
4%
14%
9%
9%
12%
22%
7%
8%
20%
13

13%
27%
13%
27%
55
26

40%
32%
123%
64

54%
17%
29%
13%
24%
12%
12%
13%
14%
33%
7%
18%
33%
17%
26%
37%
14%
4'

15
10

10%
13%
23%
7%
8%

213,
•

13%
13%
28%
13'/

28;.

57
24

42%
34
134
66%
56%
18%
30%
13%
24%
12%
13%
13%
14%
34

7%
19

34%
18%
26%
38%
14%
4%
15%
10%
10%
13%
24%
7%
8%
22%
13%
14%
29
14%
29%
58%
22

' Based on total number of children in the given height interval.
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Table 26.— Auxiliary proposed system of girls' body measurements based on intervals of height and hip measure (symbols, i. e., Ag, Bi, Bo,
show corresponding intervals on fig. IS) and designated by approximate height and hip dijnensions in inches—Continued'

Item No. and measurement

1. Waist height inches.
2. Hip lieight do-..
3. Weight pounds.
4. Stature inches-
5. Cervicale height do..
6. Tibiale height do...
7. Crotch height do...
8. Bitroohanteric diameter do...
9. Shoulder slope degrees.

10. Anterior chest width inches.
11. Anterior waist length do...
12. Posterior chest width do...
13. Posterior waist length do...
14. Chest girth at armscye do...
15. Scye depth do...
16. Posterior hip arc do...
17. Maximum chest girth do...
18. Anterior chest arc do. .

19. Waist girth do
20. Hip girth do...
21. Neck-base girth do...
22. Shoulder length do...
23. Armscye girth do...
24. Upper-arm girth do
25. Elbow girth do...
26. Upper posterior arm length do...
27. Total posterior arm length do...
28. Trunk line eo
29. Waist to hips do...
,30. Thigh girth do.,.
31. Maximum calf girth do
32. Knee girth do...
33. Total crotch length do...
34. Anterior crotch length do...
35. Extreme bend do...
36. Vertical trunk girth.. do...
37. Percentage ' percent.

Ez

Height,
45H; hip,

26J-2

28

22Ji
53

453^2

37'/8

12?^

195i

26

SVi

lOKs
10^
245^

13)€

13

22M
26H

16

5%
ISVs
10

1034

20
411/8

3

Et

Height,
471/2; hip,

27

29H
23H
58

47H
39J^
nVs
21

26

9Mm
10^
WVi
2oH

im
25H

22!4

2m

16%

16

lOJi
WH
21

2m
425^
6

Ei

Height,
50; hip,

28H

3Ui;
253/8

65}^
50

42

13^
223^

253^
95^8

103^
IWi
11

26}i
5H
U\i
23%
14

23}i
28%
12^m
12

103^
173/

5%

17

10%
nVi
221/
10%
223^
44^

Height,
525-i>; hip,

303-2

33%
26M
77

52%
443-^

14%
2354
103^

253^
101/

10%
11%
11%
28%

15H
283^
14%
24%
^m
12%
3%
123/

10%

53/

11%
12

23%
11%
23%
47
5

Height,
55; hip,

32

35Ks
283^
87

54M
46%
15%
24%
11

24>^
10%
mi
11%
11%
29%
6

16

2m
153/

25%
32%
13

3%
13%
934
93^
1134
19%
5%
73€

193/

11%
12%
24%
12%
24%
49

Height,
57; hip,

34

36%
29%
9'^
57%
48%
16

26

11%
2454
113^

11%
12%
12%
303/
63/

16%
31

1634
26%
3334

13%
4

14

93-^

9%
11%
20%
63-g

7%
20
123.|

13

25%
12%
25%
5154
7

Height,
5932; hip,

36

37%
30%
10934
5934
50%
16%
20%
1254
2434
11%
12

123/

1334

323i
6%
17%
32%
17%
26%
35%
14

4%
1434

123i
21 3^

21

13

133/
263^

13%
27

54

12

jBio

Height,
62; hip,

3754

39%
31%
123

61%
52%
17

27%
133'S

24

123-^

1258
13%
14

3352

1854
34%
18

26%
37%
145-8

43 s

153 s

1058
10%
12%
225^
75€
85 s

225^
1354
13%
28
135-4

283-2

56%
11

Height,
641/2; hip,

39

40%
32%
136

64%
54%
17%
29

13%
2454
1251
12%
13=/

1434
3452

7%
193-4

3554
183/

275i
39%
1454

4%
15%
mi
1054
13%
235^

23%
14

14%
29
143/

29%
58%

Based on total number of children in the given height interval.

A study of tables 23 to 26 shows that for a given
height interval, the change in the linear measurements
from one size to another is very slight. Tliis only
bears out the analysis, which showed that for a constant
height, a girth contributes very little to the prediction
of a length. These tables also indicate, in some in-

stances, a slight decrease in the mean lengths, as one
proceeds in the same stature interval from a small
mean hip size to a larger mean hip size. These phe-
nomena might be explained by a study of table 10.

This table shows, in general, negative correlations

between linear measurements and girths when stature

is held constant.

The means given in tables 23, 24, 25, and 26 do not,

of course, completely describe the distribution of the

measurements within a given height-hip interval

(rectangle). A knowledge, of the variations of these
measurements around their respective averages is also

required. To supply this, tables 27 and 28 are pre-

sented. In these tables the numbers in columns 1 and
2 define the rectangles found in figures 12 and 13. For
example, the numbers 100-105.9 given in column 1 of

table 27 define the horizontal side of rectangle B^
(fig. 12), while the numbers 49-52.9 define the vertical

side of the same rectangle. These tables give the mean
and standard deviation (in inches) for each height-hip
interval for five important measurements. They also

give the number of cases in each of the height-hip
intervals on which the calculations of the sizes were
based.
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Table 27.

—

Means and standard deviations of o measurements for stature and hip-girth intervals for boys

Hip height Chest girth Waist girth Total arm length Vertical trunk girth

Hip-girth
interval

Number
of cases

Stature interval (centimeters')

Mean Standard
deviation

Mean Standard
deviation

Mean Standard
deviation

Mean Standard
deviation

Mean Standard
deviation

100-105.9

Centimeters

( 49-52.

9

i 53-56.

9

[ 57-60.

9

111

389
134

Inches
19.0
19.1
19.0

Inches
0.66
,66
.71

Indies
21.2
21.9
22.6

Inches
0.72
.78
.74

Inches
19.2
19.9
20.8

Inches
0.76
.78
.75

Inches
13.9
14.1
14.3

Inches
0.56
.51
.56

Inches
36.4
37.3
38.0

Inches
1,08
1. 19

1.19

106-111.9

51-54. 9

i 55-58.

9

59-62. 9

287
1,039

359

20.4
20.5
20.6

.63

.68

.68

21.9
22.6
23.2

.76

.76
19.6
20.3
21.2

.82

.88

.84

14.8
15.0
15 2

.53

.54

.50

37.9
38.7
39.5

1.13
1 15
1.10

112-117.9 . .'-.-.--
( 53-56.

9

\ 57-60.

9

1 61-64.

9

488
2,055

793

21.8
21.9
21.9

.69

.70

.67

22.6
23.3
23,9

.76

. 77

.81

20,0
20.8
21,5

.80

.85

.86

15.7
15.9
16.0

.56

.57

.56

39.3
40.2
41.0

1.17
1 11

1.04

118-123.9

f 55-58.

9

I 59-62.

9

1 63-66.

9

I 67-70.

9

619
2,956
1,401

157

23.1
23.3
23.4
23.4

.72

.71

.70

.76

23.2
24.0
24,7
25.5

.78

.80

.83

.91

20.4
21.9
21.9
22.8

.81

.71

.85
1.01

16.5
16.7
16.9
17.0

.56

.58

.59

.60

40.8
41.6
42,5
43.3

1, 16

1.13
1.11

1.13

124-129.9

f
58-61.

9

J 62-65.

9

66-69.9
70-73. 9

1,106
3,510
1,523

251

24.7
24.8
24.8
24.9

.71

.73

.73

.75

24.2
24.9
25.7
26.5

.83

.84

.87

.98

21.0
21.7
22.6
23.7

.86

.87

.82
1.02

17.5
17.7
17.8
18.0

.59

.58

.58

.60

42,4
43,3
44.2
45 2

1.15
1.13
1.12
1,20

130-135.9 :.. -

f
59-63.

9

J
64-68.

9

1 69-73.

9

I 74-78.

9

953
4,503
1,731

284

26.2
26.3
26.4
26.5

.73

;73

24.9
25.8
26.8
28.1

.86

.89

.94
1.20

21.4
22,3
23,3
24,8

.84

.90

.97
1.28

18.4
18.6
18.8
18.9

.62

.47

.62

.67

43.7
44.9
46.0
47.2

1.16
1.19
1.16
1.29

136-141.9

f 62-66.

9

I 67-71.

9

1 72-76.

9

1 77-81.

9

1,175
4,700
1,898
381

27.7
27.8
27.9
27.9

.79

.78

.78

.78

25.8
26.8
27.8
29.2

.92

.96
1.01
1.13

22.0
22,9
23,9
25,7

.88

.90

.98
1.29

19.4
19.6
19.3
19.9

.65

.65

.65

.66

45.4
46.6
47.7
48.9

1.14
1.22
1.23
1.29

142-147.9 . -

f 65-69.

9

1 70-74.

9

1 75-79.

9

I 80-84.9

1,168
4,095
1,900

502

29.3
29.3
29.4
29.4

.81

. 77

.80

.81

26.8
27.8
28.9
30.3

1.01
.99

1.07
1.24

22,6
23.6
24.7
26.4

.91

.92
1.06
1.37

20.4
20.6
20.8
20.9

.66

.65

.66

.68

47.2
48.4
49,6
50,9

1.28
1.30
1.33
1.43

148-153.9

f 69-73.

9

1 74-78.

9

1 79-83.

9

1 84-88.

9

1,482
2,985
1,336

391

30.8
30.8
30.8
30.8

.79

.80

.84

.84

28.0
29.1
30.4
31.8

1.06
1.09
1.15
1.20

23.4
24.4
25.7
27.6

.94

.97
1.11
1.57

21.4
21.6
21.7
21.9

.70

.68

.68

.66

49.2
50.6
52.0
53.1

1,30

1.40
1.4o
1.56

154-159.9

f
73-77.

9

1 78-82.

9

1 83-87.

9

88-92.9

1,316
2,222
1,022

289

32.3
32.2
32.0
32.1

.80

.84

.90

.88

29.3
30.6
31.9
33.4

1.10
1.17
1.31
1.45

24.4
25.4
26,7
28.7

.96

.97
1.15
1.66

22.4
22.5
22.7
22.8

.66

.71

.70

.69

51.5
53.1

54.7
55.8

1.46
1.55
1.73
1.69

160-165.9

f 77-81.

9

1 82-86.

9

1 87-91.

9

I 92-96.

9

1,191
2,024
1,063
269

33.6
33.3
33.1
33.1

.87

.89

.94
1.01

30.8
32.4
33.9
35.1

1.26
1.36
2.19
1.63

25.2
26.3
27,6
29.5

1.05
1.06
1.22
1.59

23.3
23.5
23.7
23.7

.70

.75

.69

.74

54.3
56.0
57. 7
58.7

1.63
1.66
1.81
1.92

166-171.9

f
81-85.

9

86-90.9
91-95.

9

96-100.

9

1,329
2,352
1,085
273

34.6
34.4
34.2
34.3

.95

.92

.96

.94

32.4
34.1
35.7
37.0

1.37
1.46
1.48
1.58

26.1
27.2
28.6
30,7

1.03
1.05
1.27
1.59

24,3
24,4
24,6
24.7

.74

.72

.75

.70

57.1
58.7
60.2
61.3

1.63
1.72
1.78
1.74

172-177.9

f
84-88.

9

J
89-93,

9

1 94-98.

9

99-103.9

1,179
1,837

743
175

35.7
35.5
35,4
35.4

.92

.93

.90
1.02

33.7
35.2
36.7
38.2

1.42
1.42
1.42
1.52

26.7
27.9
29.4
31.4

1.06
1.14
1.25
1.62

25.2
25.2
25.4
25.6

.72

.73

.72

.77

59.4
60.8
62.2
63.5

1.67
1.61
1.61
1.73

178-183.9
85-89.

9

{ 90-94.9
95-99. 9

415
902
458

36.9
36.8
36.6

.92

.96

.94

34.3
35.7
37.2

1.27
1.46
1.36

27.0
28.1
29.5

1.57
1.63
1.60

25.9
26.1
26.2

.74

.75

.93

60.7
62.1
63.6

1.69
1.78
1,72
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Table 28.

—

Means and standard deviations of 5 measurements for stature and hip-girth intervals for girls

Hip girth
interval

Number
of cases

Hip height Chest girth Waist girth Total arm length Vertical trunk girth

Stafure interval (centimeters)

Mean Standard
deviation Mean Standard

deviation
Mean Standard

deviation
Mean Standard

deviation
Mean Standard

deviation

100-105. 9

Centimeters

( 50- 53.

9

i 54- 57.

9

I 58- 61. 9

235
519
155

Inches
19.2
19.3
19.5

Inches
0.72
.68
.71

Inches
20.9
21.7
22.4

Inches
0.63
.72
.75

Inches
18.8
19.5
20.4

Inches
0.90
.80
.83

Inches
13.9
14.1

14.2

Inches
0.58
.66
.56

Inches
36.1
36.9
37.7

Inches
1.10
1.08
1.00

106-111.9
( 52- 55.

9

\ 56- 59. 9

I 60- 63.

9

523
1,279
400

20.6
20.8
20.8

. 75

.70

.68

21.6
22.2
22.9

. 75

.72

.74

19.0
19.8
20.7

.86

.82

.86

14.7

14.9
15.0

.57

.54

.54

37.4
38.2
39.1

1.12
1. 14

1.09

112-117.9
f

54- 57. 9

1 58- 61. 9

1
62- 65.

9

1 66- 69.

9

789
2,232
852
140

22.1
22.2
22.3
22.3

.66

.71

.70

.73

22.2
22.8
23.6
24.6

.76

.78

.84

.90

19.4
20.1
21.0
22.3

.83

.87

.89
1.04

15.6
15.8
15.9
16.0

.56

.57

.52

.53

38.9
39.6
40.4
41.1

1.15
1.08
1.03
1.02

118-123.9

f
56- 59. 9

1 60- 63.

9

1 64- 67.

9

I 68- 71.

9

948
2.842
1,470

332

23.4
23.6
23.7
2.3.8

.71

.72

.71

.70

22.9
23.5
24.3
25.2

.76

.80

.86
1.01

19.7
20.5
21.4
22.5

.81

.85

.90
1.02

16.4

16.6
16.8
16.9

.57

.57

.60

.54

40.2
41.1
41.9
42.6

1.10
1.15
1.09
1.19

124-129.9

( 59- 62.9
63- 66. 9
67- 70. 9
71- 74.9

1,267
3,118
1,603
423

25.0
25.1
25.1

25.2

.74

.74

.74

.81

23.7
24.4
25.2
26.3

.83

.85

.89

.94

20.3
21.1

22.0
23.3

.83

.87

.95
1.10

17.4
17.6
17.7
17.8

.59

.59

.60

.59

41.9
42.7
43.5
44.5

1.15
1.16
1.11
1.26

130-135.9

f
61- 65.

9

I 66- 70.

9

71- 75. 9

I 76- 80.

9

1,476
3,532
1,422
358

26.4
26.6
26.6
26.7

.77

.77

.77

.81

24.5
25.4
26.5
28.1

.87

.91
1.03
1.23

20.9
21.8
23.1
24.9

.86

.97
1.07
1.37

18.4
18.5
18.7
18.8

.62

.62

.63

.65

43.6
44.5
45.6
47.0

1.20
1.20
1.22
1.28

136-141.9

f 65- 69.

9

1 70- 74.9
75- 79.

9

80- 84.

9

1,942
2.878
1,201
369

28.0
28.0
28.3
28.1

.76

.79

.82

.85

25.6
26.5
27.9
29.4

.92

.97
1.12
1.29

21.5
22.6
24.1
25.9

.93

.99
1.23
1.52

19.4
19.5
19.7
19.8

.63

.63

.64

.74

45.4

46.5
47.7
49.0

1.23
1.29
1.24
1.31

142-147.9

64- 68. 9
69- 73.9
74- 78.

9

79- 83.

9

84- 88.

9

89- 93. 9

69- 73.

9

74- 78. 9
79- 83.

9

84- 88.

9

I 89- 93.

9

264
1,789
2,162
1,111

410
150

472
1.750
2,013
1,437

783

29.3
29.4
29.4
29.3
29.4
29.3

30.7
30.7
30.6
30.4
30.3

.85

.77

.81

.81

.92

.94

. 77

.79

.87

.92

.90

25.8
26.7
27.8
29.2
30.8
32.5

27.1
28.1
29.3
30.8
32.2

.91

1.01
1.05
1.21
1.41

1.58

1.07
1.03

1.15
1.33
1.37

21.4
22.3
23.4
24.8
26.2
27.7

22.4
23.2
24.2
25.0
26.1

.90

.99
1.08
1.34
1.80
2.07

.97

.99
1.16
1.50
1.71

20.2
20.4
20.6
20.6
20.9
21.0

21.2
21.4
21.5
21.7
21.8

.66

.66

.66

.65

.70

46.2
47.6
48.6
50.0
51.5
52.9

48. 7

49.8
51.2
52.7
54.0

1.41

1.26
1..35

1..39

1.40

14.S-153. 9

.64

.67

.70

.67

.70

1.52
1.33

1.37
1.44
1.40

154-159.9..

f
74- 78.9
79- 83.

9

\ 84- 88.

9

89- 93.

9

[ 94- 98.

9

565
1,686
2,740
2,160

943

31.9
31.8
31.5
31.5
31.4

.84

.87

.90

.94

.91

28.4
29.6
30.9
32.1
33.5

1.20
1.13
1.23
1.32
1.45

23.2
23.9
24.6
25.6
26.9

1.13
1.08
1.21

1.43
1.68

22 2

22! 3
22.4
22.5

• 22.6

.72

.70

.69

.72

.70

51.0
52.3

53.8
55.0
56.3

1.47
1.41
1 51

1.44
1.51

160-165,9

78- 82. 9
83- 87.

9

I 88- 92.

9

93- 97.

9

I 98-102.9

380
1,427
2, 533
1, .=>88

560

33.0
32.9
32.7
32.7
32.6

.95

.92

.91

.93

.93

29.7
30.8
.32.0

33.1
34.5

1.20
1.20
1.25
1.32
1.78

23.6
24.3
25.1
26.2
27.8

1.03
1.11

1.17
1.37
1.74

23.0
23.1

23.3
23.3

23.5

.81

.70

.70

.71

.72

53.2
54.5
55.8
57.0
58.1

1.50
1.40
1.46
1.46
1.57

166-171.9
( 86- 90.

9

i 91- 95. 9

( 96-100.0

616
961
563

34.1
34.0
34.0

1.00
.91
.98

31.5
32.8
34.0

1.16
1.31
1.43

24.7
25.7
26.8

1.15
1.17
1.45

24.0
24.1
24.2

.76

.74

.75

56.3
57.5
58.6

1.54
1.51

1.57

At the suggestion of the committee (p. Ill) of manu-
facturers, retailers, and consumers, sponsored by the

American Standards Association to study the formula-
tion of a standard system of sizing, the sample was
divided into two groups, by States. A set of sizes was
calculated from the measurements of each group, fol-

lowing the same procedure used for the entire sample.
The purpose was to determine whether the proposed
body dimensions differed between the two groups.

Group 1 consisted of measurements taken in the District

of Columbia, Illinois, Maryland, Michigan, Ohio,

Pennsylvania, and Virginia. Group 2 consisted of

measurements taken in the remaining 10 Sfates,

namely: Alabnma, California, Colorado, Iowa, Kansas,
Minnesota, Nebraska, Tennessee, Texas, and Utah.
The means for each height-girth of hips interval for

two measurements, chest girth and hip height, were
calculated for each of the groups and are presented in

tables 29 and 30. These tables also give the number of

cases in each height-hip interval for each group. It

will be seen that the means of the two measurements
for the two groups of States do not differ greatly,-' and

2: Whether the differences between the means are statistically significant cannot be
ascertained since no measure of the variability was calculated.
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that the central rectangles remain modal for both
groups. That is, the great majority of cases fall in the

central rectangles for either group. These facts may
indicate that if height and hip girth are used as controls

the essential featiu-es of the sizing scheme wall not be

greatly altered by regional differences.

Table 29.

—

Mean chest girth and mean hip height for each height-

hip girth interval for boys in 2 groups of States

Table 30.

—

Mean chest girth and mean hip height for each height-

hip girth interval for girls in 2 groups of States

Stature interval
(centimeters)

100-105. 9-

106-U1.9-

112-U7.9_

118-123. 9_

124-129. 9-

130-135. 9.

136-141.9.

142-147.9—

148-153. 9-

154-159.9.

160-165. 9.

166-171.9.

178-183. 9-

Hip girth

interval
(centi-

meters)

49-52.

9

53-56.

9

57-60. 9

51-54. 9
55-58.9
59-62.

9

53-56.

9

57-60.

9

61-64.9

55-58.9
59-62.9
63-66.9
67-70.

9

58-61.9
62-65. 9
66-69.

9

70-73.

9

59-63.

9

64-68.9
69-73. 9
74-78.

9

62-66.

9

67-71.

9

72-76.

9

77-81.9

65-69.9
70-74. 9
75-79. 9
80-84.9

69-73. 9
74-78.

9

79-83.9
84-88.9

73-77.

9

78-82.

9

83-87.

9

88-92.9

77-81.9
82-86. 9
87-91.9
92-96.

9

81-85.

9

86-90.

9

91-95. 9
96-100.

9

[84-88.

9

189-93.9

1

94-98.

9

199-103.

9

85-89.

9

90-94.9
95-99. 9

Means in inches for-

Hip height

Group

19
19
19

20%
20H
20M

2VA
21%
2VA

23M
233/8

233/g

235^

24M
24M
24^
25

26^
26^
26M
26^

27M
275^
28

IVA

29y2

3034

30%
30%

3214
321/8

32
32%

33%
33%
33%
33

34%
34%
34M
3414

35%
35%

36%
36M
36%

Group
112

19

mi
mi
20%
20%
20%

21H
21%
22

23%
23H
23%
23%

24%
24r
24%
24%

26%
26H
26%
26%

27%

27%
27%

29%

30%
30%
30%
30%

32%
32%
32

32%

33%
33%
33%
33%

34%
34%
34%
34%

35%:
35%
35%
35%

37
37

36%

Chest girth

Group

21%
22
22%

21%
223%

23%

23%
24

23%
24

24%
25%

24%
25

25%
26%

24%
25%
26%
28%

25%
26%
28
29%

26%
27%
29
30%

28

29%
30%
32

29%
30%
32

33%

30%
32%
34

35%

32%
34%
35%
37%

33%
35%
36%
38%

34%
35%
37%

Group

21%
21%
22%

22
22%
23%

22%
23%
23%

23%
24

24%
25%

24%
24%
25%
26%

24%
25%
26%
28%

25%
26%
27%
29%

26%

30%

28
29

30%
31%

29%
30%
31%
33%

30%
32%
33%
35

32%
34%
35%
363%

33%
35"

37
38%

34%
36

37%1

Number of

cases

Group
I'

37
104
36

296

147
622
254

207
952
492
48

338
1,155

539
91

323
1.496

642
105

380
1,666
700
152

422
1,506

765
201

565
1,214
578
184

545
926
530
165

1,240
715
192

859
1,752
853
229

912
1,429
616
151

312
737
376

Group
112

74
285
98

207
743
271

341

1,433
539

412
2,004
909
109

768
2.355
984
160

630
3,007
1.089

179

795
3,034
1,198
229

746
2,589
1.135

301

917
1,771

758
207

771

1,296
492
124

583
784
348
77

470
600
232
44

267
408
127
24

103
165
82

Stature interval
(centimeters)

100-105. 9.

106-111.9.

112-117.9.

124-129. 9.

136-141.9.

148-153.9.

154-l.'i9.9.,

160-165. 9.

Hip girth
interval
(centi-

meters)

50-53.9
54-57.9
,58-61.9

f
52-55.

9

«6-59.9
[60-63.9

54-57.

9

58-61. 9
62-65.

9

66-69.9

(56-59.

9

160-63.9
164-67.9
(68-71.9

[59-62. 9
163-66.9
167-70.9
(71-74.9

(61-65.

9

(66-70.9
171-75.9
(76-80.9

(65-69.

9

[70-74.9
175-79.9
(80-84.

9

64-68.9
69-73.

9

74-78.

9

79-83.9
84-88.

9

89-93.

9

(69-73.

9

74-78.

9

^79-83.9
84-88.9
[89-93.

9

74-78.

9

79-83. 9
84-88.9
89-93.

9

194-98.

9

178-82.

9

83-87.

9

88-92.9
93-97.

9

98-102. 9

[86-90.

9

^91-95.9
[96-100.

9

Means in inches for-

Hip height

Group
II

Group

19

19%
19%

20%
20%
20%

22%
22%
22%
22%

23%
23%
23%
233%

25%
25%
25%
25%

26%
26%
26%

28

28%

29%
29%
29%
29%
29%
29%

30%
303%

30%
30%
30%

32
31%
31%
31%
31%

33
33

32%
32%
32%

34%
34
34

19%
19%
19%

20%
20%

22

22%
22%
22%

23%
23%
23%

25
25
25%
25}i

26%
26%
26%

Chest girth

Number of
cases

Group
II

21

21%
22%

21%
22%
23

22%
22%
23%
24%

22%
23%
24%
25%

23%
24%
25%

24%
25%
26%

Group
112

26% 28%

27% 25%
2S 27
28'^ 28
28% 29%

29% 25%
29% 2634

29% 27%
29% 29%
29% 30%
29% 32%

30% 27%
3(|i,<t 28%
30% 29%
30% 30%
30% 32%

31% 28%
31% 29%
31Vs 31

31% 32%
31% 33%

33 29%
32% 30%
3234 32
32% 33%
32% 34%

34% 31%
34 32%
33% 34

20%
21%
22%

21%
22%
22%

22%
22%
23%
25

22%
23%
24%
25%

23%
24%
25%
26^;

24%
2534

26%

25%
26'%
2734

29%

25%
26%
27%
29%
30%
32%

27
28

29%
303%

32%

29%
30%
32
33%

29%
30%
31%
32%
34%

31%
32%
33%

Group
II

Group
112

54
147
51

152
350
113

200
619
227
40

255
762
430
129

348
888
490
151

411

1,033
458
125

522
828
395
125

52
478
620
382
164
78

129
511
731
704
466

171

584
1,366
1,272

556

128
618

1,441
958
332

329
563
336

181

372
104

371
929
287

589
1.613
625
100

693
2,080
1,040
203

919
2,230
1,113
272

1,065
2.499

964
233

1,420
2,050

806
244

212
1,311
1,542
729
246
72

343
1,239
1,282
733
317

394
1,102
1,374
888
387

252
809

1,092
630
228

287
398
227

' Group I—District of Columbia, DllnoLs, Maryland, Michigan, Ohio, Pennsyl-
vania and Virginia.

2 Group II—-Alabama, California, Colorado, Iowa, Kansas, Minnesota, Nebraska,
Tennessee, Texas, and Utah.

' Group I—District of Columbia, Illinois, Maryland, Michigan, Ohio, Pennsyl-
vania and Virginia.

2 Group II—Alabama, California, Colorado, Iowa, Kansas, Minnesota, Nebraska,
Tennessee, Texas, and Utah.

At the further suggestion of the committee, the age
distributions of the children in each of the size rec-

tangles were obtained. The percentage of children of a

given age based on the total number of children found
in a given rectangle was computed for each size (rec-

tangle). These percentages are given in tables 31 and
32.28

2« Some schedules of 18-year-old children were by accident included in the calcula-

tions of the final sizing scheme and were only discovered after the close of the project.
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Table 31.— Percentage distribution, by age, of boys within each stature-hip girth interval

Size

Percentage distribution for age

—

4 years 5 years 6 years 7 years 8 years 9 years 10 years 11 years 12 years 13 years 14 years 15 years 16 years 17 years 18 years '

JBi 47.7
54.2
62.7

12.6
16.7
19.2

2.1
2.3
2.5

.5

.2

.2

46.0

38.8
32.8

46.3
49.9
48.7

19.7
24.4
27.1

6.0
5.3
6.1
10.8

.7

.6

.6
1.6

.3

.1

.1

6.3
6.9
3.7

35.2
27.7
24.5

50.0
46.6
47.8

34.7
29.2
30.7
28.0

10.1

8.1
8.0
9.9

1.7
.9

.7

2.1

Ci - - 0.1
z>, ._. 0.8

4.2
4.9
5.9

22.3
20.6
17.3

36.2
39.6
36.2
32.5

31.7
27.7
24.0
30.3

12.6
7.3
7.3
8.1

1.9
1.0
.7

1.8

.2

Bi 1.7
.8

1.1

5.1

4.9
4.5

18.6
19.3
20.0
22.3

35.7
34.0
33.2
31.5

29.5
21.5
22.4
28.2

11.5

8.0
6.1
7.9

2.0
1.3
.9

2.0

.4

.2

.1

.3

Ci
Di 0.3

.4

1.0
.8

3.1
5.1

5.4
4.5

15.2
20.3
22.5
19.5

27.3
32.7
29.0
30.3

27.1
21.1

19.0
22.6

8.6
7.6
6.9
7.4

2.2
1.3
1.2
1.2

.2

.1

.1

0.3

.4

.2

Bj
Ci —
-D3

Bt .8
1.0
1.2
.6

5.2
7.0
8.1
4.4

19.9
21.9
23.6
18.3

31.7
29.8
30.2
32.3

23.0
19.4
16.9
24.1

8.9
5.9
5.8
9.7

2.0
1.1

1.5
2.4

.2

.1

.1

.4

0.1
.2
.2

1.3

1.2
1.7
2.8
1.6

6.9
9.2
11.1

8.5

19.6
23.3
24.1
19.9

30.7
28.7
27.6
28.1

21.3
17.4
15.2
21.0

7.4
6.2
5.6
6.9

1.6
1.6
.6

2.2

.2

Ci 0.1
Di
Ei.. _._

Bs .2
.4

.6
1.2

1.5
2.6
3.9
2.1

6.2
12.4
13.2
11.5

23.2
26.0
26.5
20.7

32.1
29.7
29.3
31.2

25.6
19.3
18.8
21.1

9.6
5.7
5.2
8.9

2.1
1.5
1.1

.7

.5

.3

.4

.6

.2

Ci... .1

.1
0.1
.1Di ._

Ei

B, .3

.7

1.6
1.8

1.7
3.3
5.3

2.9

10.3
12.5
15.2
13.5

23.4
28.1
29.3
20.7

34.0
31.5
29.2
33.2

28.3
21.3
17.1
17.1

12.9

7.7
5.5
5.5

4.2
2.2
2.2
2.9

1.7
.7

.2

C. 0.1
.3

.3

.3

.7

1.1

.8

1.7
3.9
4.9
3.6

9.5
13.6
14.6
12.0

23.1
26.6
24.8
20.8

33.3
32.3
28.0
22.7

27.6
20.4
17.1
22.0

15.0
12.4
10.5
9.7

8.2
6.7
7.0

Dt
E, 0.3

Bi
Ci .1 .1

.1

.3

0.1
.2

.1
Di
Et.. --

Bi .3

.5

.9

.2

2.0
3.2
4.0
2.6

5.8
11.3

13.0
9.4

20.1
23.2
22.4
18.6

30.3
29.1
23.6
23.8

27.7
27.4
21.8
22.9

24.6
20.3
17.7

Ci .1

.2

.2

.2

.4

.3
1.0

1.7
3.3
5.5
4,5

5.6
10.2
16.8
14.5

18.0
24.4
27.3
23.8

29.8
28.7
31.4
29.7

34.2
34.6
31.9

Ms
Ei .2

B,
Ci .1 0.1

.1

.3

.2

.6
1.3
.7

1.0
4.8
7.8
11.9

7.8
13.1

20.9
18.7

19.4
24.3
27.6
27.4

28.5
30.9
35.4

J)) 1

Ed

Bio _ _

X>io._ __ ___ _ 2
Ejit 1

B,i .1 .2
c" g
Dll _ 2

Ell - 3.7

Bl2 1.1

Cn 3.8
Dii.... 4.5
En 5.5

Bl3.- __ .1 .2 3.1

ct - - 4.7

Dl3 .1 6.0
El3 6.8

-Bh- 2.6

Ch 6.8

_Dl4 .2 7.6

1 See footnote 26, p. 52.
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Table 32.

—

Percentage distribution, by age, of girls within each stature-hip girth interval

Size

Percentage distribution for age—

4 years 5 years 6 years 7 years 8 years 9 years 10 years 11 years 12 years 13 years 14 years 15 years 16 years 17 years 18 years!

Bi 45.5
49.1
54.8

13.2
12.7
16.3

1.8
1.7
2.0
2.9

46.4
41.6
38.7

45.1
49.2
51.0

21.9
21.4
22.5
30.0

5.3
4.1
4.8
4.8

.6

.5

.7
1.2

7.2
7.7
6.5

36.1
30.2
26.0

47.6
45.8
46.0

• 39.3

29.4
26.0
27.9
31.6

7.1
6.7
6.6
8.5

1.0
.7

1.1
.6

.1

.1

0.9
1.4cL- — - 0.2

ih -

Bj 5.2
6.6
6.5

22.7
24.2
23.5
22.1

40.5
38.6
36.7
36.2

29.4
24.1
25.1
28.1

7.1
5.9
7.7
10.3

.9

.6
1.0
1.9

.8

.2

.2

.1

0.4
1.1
.2

5.2
6.0
4.9
3.6

18.5
21.8
22.4
19.0

34.3
35.5
33.2
31.7

28.0
22.0
21.7
23.5

7.7
7.3
7.6
7.0

.8
1.7
1.0
1.6
.5

.4

.2

.1

.1

C2— ._ ... .1 0.1

Di

B3 .6
.6

1.0
2.1

5.1
7.9
6.4
7.5

21.3
23.3
23.5
20.3

34.9
34.9
32.6
33.5

24.8
20.1
21.5
23.3

11.7
8.3
6.2
7.7
8.1

1.7
1.0
1.2
.8
.5

.4

.2

.1

.1

.2

.1

0.1
.1

1

C3 ...

Ih
Es

Bi .9
1.1

1.3
.6

6.4
7.9
8.0
7.1

20.1
24.6
24.0
20.9

37.1
35.0
33.0
35.5

37.8
25.7
21.4
19.1

17.3

11.0
8.5
7.0
4.4
2.9

2.5
1.9
.7
.6
.3

.8

.2

.1

.1

.3

.2

.1
Ci .3

.3Di 0.1
.3Ei.^ __

Bi .9
1.7
2.1
2.6

7.6
9.2
9.1
9.8

21.5
24.7
22.3
20.1

30.7
37.0
33.9
31.2
22.0

36.5
28.7
21.6
13.1
8.0

20.5
9.4
4.9
3.1
1.5

6.6
2.9
.8
.5

.2

1.0

Ci .2
.6
.5

1.2
2.2
3.4
1.4

7.0
9.3
10.8
7.9

13.6
19.8
25.6
23.5
22.4

33.7
35.1
30.4
20.0
16.4

33.3
26.7
15.7
8.1
6.2

21.6
12.3
5.8
3.9
5.0

fi.2

0.1
.1Di .1

Ei

Bi .1

.3

.3
Ci .1

.1
0.1

Di
Ei

Bi .8
2.6
3.0
3.5

3.4
6.2
9.0
10.5
13.2

14.6
19.9
22.6
20.5
17.2

25.8
33.2
23.6
15.3
15.6

28.7
24.1
13.8
10.7
10.5

13.1
6.7
5.1

0.1
.3

.7

.8

.8

.8
2.4
4.0
8.5

1.7
5.5
11.0
19.0
16.4

12.7
17.3
21.6
18.6
18.1

22.4
25.2
21.2
16.7
15.4

19.6
17.7
14.6

Ci ---

V- -- .1

Et
•

.Is 0.4
.1Bs .1

.1
0.1

Cs .2
1.2
2.9

.2

.8
3.6
10.6
14.2

3.5
6.7
15.6
22.4
21.3

11.8
18.1
23.0
25.5
24.8

24.7
27.6
26.1

Dt .5
2.2

.2

.2
1.5
6.7

14.8

. 7

2.7
10.7
18.8
20.5

5.0
10.3
21.2
25.6
24.6

20.5
26.2
30.0

.5
2.7

1

Eg 2

49

Bs .1
.9

4.0
8.3

.4
1.7
6.3
11.4
14.4

2.6
5.7

12.0
15.7
17.5

13.8
18.8
19.2

Ci .1 1

Di .. g
E9 1 3

-lio .2
1B]o 1

Cio .8

Dio 1 7
£,0 2 1

4ii 5

fill .1

.1
1.

1

Cii 2

Dn 1.3

•Ell .2 1 8

1 1

C12 .1 1 1.6
.2 2.

1

1.3
D12 2.7

1 See footnote 26, p. 52.

Application of the Proposed System to

Garment and Pattern Sizing

Since the measurements made in this study were
taken next to the skin, the figures given in the proposed
standard as set up in tables 23 and 25 refer to body
measurements and not garment sizes. As they stand,

they can be used for the manufacture of a standard
set of forms or mannequins. They also supply the
essential basic body dimensions for the development of

standard sizes for all garments except shoes, hats, and
gloves.

The formulation of garment standards would require

agreements in the trade on the tolerances that should
be added to these measurements. In working out
tolerances, such factors as comfort and style features
would have to be taken into account. In the case of

outer Avear, allowance would also have to be made for

the garraents worn underneath.

Each proposed standard measurement was obtained
by averaging the corresponding measurement of all the
children who came within a given group by virtue of

their height and hip measure. In other words, the
children were divided into groups on the basis of their

height and hip measure rather than on the basis of

their age. Average measurements then were calculated
for each of the groups so formulated.

Since the control groupings are those of height and
hip, the sizes should be designated on this basis. In
addition, garments so sized could be labeled with
their chest circumference, leg length, or any other
measurement desired. In fact, the differences in sizes

might be graded in terms of differences in any measure-
ment that the industry may deem especially significant

in the sizing of a particular article.

Thus, if an industry so chooses, a standard system
for a particular item may be set up by adjusting the
necessary tolerances for the garment, so that chest
measures from size to size or crotch measures from size
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to size are rounded off into uniform intervals. How-
ever, no matter on which measurement a garment is

graded, the size that a child takes should depend on
his height and hip measure.
The proposed system sets up 12 gi-oupings, corre-

sponding to regular sizes, for girls 4 to 17 years of age;

13 groupings are set up for boys of those ages (tables

23 and 25). These groupings were made by taking
those portions of the height-hip distributions in which
the mass of children were concentrated (figs. 6 and 7)

and dividing them by 12 for the girls and by 13 for the

boys. In other words, having decided into how many
regular groups the children are to be classified, the

sizes of the height-hip intervals (that is, the height

and the hip measure limits of the groups) are fixed.

Of the children measured, the number which comes
in each group is also fixed. If fewer sizes are set up,

the intervals between each will be larger, and the nxmi-

ber of children in each group will be larger. Averages
of the dimensions of all the children in a group there-

fore will be less representative of the children in that

group, and the fit of the garments so sized will be
poorer. If more sizes are set up, the intervals will be
smaller, the number of children in each group smaller,

the average dimensions for those in the group will be
more representative of all the children in that group,

and the garments so sized will fit all the children in

that group better.

The number of groups selected also automatically

sets the differences between the values of each dimen-
sion in the different size groups. If the size of these

height-hip groupings were to be changed to include a

greater or a smaller number of children, the differences

between the values of the dimensions from group to

group automatically would become greater or smaller.

Using the same scheme of height-hip intervals, a

series of auxiliary sizes for both boys and girls was cal-

culated (tables 24 and 26) for those in the trade inter-

ested in the "above-regular" and "below-regular" chil-

dren. The basic idea was to meet the needs of all

interests and to allow manufacturers a choice of sizes.

Perhaps no one manufacturer or distributor would
carry sizes corresponding to all of these groupings.

For example, some may prefer to manufacture or stock
every other one of the regulars. Some catering to
specialty business may be interested in a few of the
below-regular and of the above-regular groups. Choice
can be made to suit the demands of that portion of the
trade concerned.

Application of the Proposed System to

Retailing

If the proposed standard were adopted, a mother
ordering or shopping for a child's clothing would give,

not his age, but his height and hip measure. This
would identify him with the group of children, the
averages of whose dimensions had been used as the
basic nude form for a given size.

Suppose this size had been designated by agreement
in the trade as XYZ. Then, if the mother ordered a
coat, the stoi'e would deliver a coat of the size XYZ.
Dimensions of the coat would be the average basic body
measurements of that group, plus all the tolerances the
coat manufacturers and distributors had agreed upon
for that size.

If the mother ordered a suit of underwear for the

same boy, that would also be size XYZ. But the dimen-
sions of the suit of underwear would be the basic body
dimensions of the same size group, plus all the tolerances

the underwear manufacturers and distributors had
agreed upon for that size. Tolei-ances, of course, would
be different in the two cases because of the nature of

the garments.
Agreement on symbols to designate the sizes is

another step in the formulation of such a standard.
The suggestion has been made that each size be desig-

nated by the average nude body height and hip measure
(in inches) for that height-hip group. For example,
50-25 and 57-30 woidd be typical designations. Letters

and consecutive numerals have also been suggested.

However, the naming of the sizes will not be discussed

here since that is a matter that can be decided more
appropriately by the manufacturers, distributors, and
users of the garments.
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Supplementary Studies Based on Body Measurements
of Children

Bivariate Distributions

A great deal of scientific interest has been expressed
in the relationships that exist between the different

body measurements of children at various stages in

their development. Some of these relationships are

shown in the many bivariate distributions that were
obtained during the analysis of the measurements. A
few of these are included here.

Figures 14 to 17 ^sa gl^ow such distributions based on a

sample of 69,661 boys 4 to 17 years of age. These
illustrate, respectively: The development of chest girth

of boys with age; the relationship between stature and
chest girth; the relationship between stature and arm
length ; and the relationship between hip girth and chest

girth. Figures 18 to 21 ^'^^ show similar distributions

based on a sample of 64,146 girls of the same age range,

with the exception that age and hip girth have been
given instead of statm-e and chest gu'th.

Analysis of Measurements on Age Basis

Although the data obtained through this study indi-

cate that age is a poor basis for sizing garments (pp.
29 to 39), the widespread interest in the dimensions of

hypothetical average children of each age made it seem
important to include in this report an analysis of the

distribution of measurements on an age basis. An age
group was defined as a 12-month interval beginning
with the last birthday of a child and ending with his

next birthday. Thus, all children at least 60 months
old and less than 72 months were considered to be 5

years of age.

Frequency Distributions

Because of the size of the sample on which this study
is based it was possible, by plotting percentage fre-

quencies, to obtain a fahly good notion of the type of

distribution that may be expected for any given meas-
urement for a given age. These frequency diagrams
for most measurements were found to give fairly smooth
curves. Figures 22 to 28 are presented as samples of

28« In pocket on back of cover.

distributions of 7 measurements for boys and girls for
each of the ages 5 to 14, inclusive.^'' These show that:

(1) The distribution for stature (fig. 23) and length of

arm (fig. 28 )are fauiy symmetrical, while the distribu-

tions of chest girth (fig. 26), hip girth (fig. 27), and
weight (fig. 22) are skewed; (2) the variation of all

measurements increases with age for both boys and
girls; (3) the distribution of lengths for the yoimger
boys is not much different from the girls for corre-
sponding ages.

Test for Normality

The skewness of some of the girths and the symmetry
of some of the lengths are apparent from the figures.

A statistical test was made on four important measure-
ments in order to determine whether these depart
significantly from the normal distribution.

The analysis consisted of calculating the quantities

gi and §2 and the corresponding standard error (S. E.) for

hip height, weight, stature, and chest gu*th for each
sex, for ages 4 to 14, inclusive. For a normal distribu-

tion both 91 and ^2 are zero. A positive value for Qi
indicates a positive skewness, and a negative value for

Qi indicates a negative skewness. A positive value for

^2 indicates a peaked curve, and a negative value a
flat topped curve.

Table 33 gives the results of this study. From an
examination of the values of g^ and 92 it will be seen
that the distribution curves for weight and chest girth

tend to be peaked and skewed to the right. These
results may be termed significant, since both gi and 92

are larger than twice then* standard errors. The values
of gi and .92 for stature and hip height, however, are on
the whole smaller than the corresponding values of

weight and chest girth.

Thus, though the distribution curves for two linear

measurements depart from the normal for many age
groups, they seem to be more symmetrical and les&

peaked than the distribution curves for chest girth

and weight. The conclusion therefore may be drawn
that when a population is defined as a 12-month in-

terval, the measurements considered, with few excep-
tions, depart somewhat from the normal distribution.

" These frequency distributions are based on the number of cases given in tables
34 and 35.

56



10

20

15

- k
-h

AGE 5

'
il

t
u
l\

l\

- \\

i. 1 1 Ts..1.1 1 1 1 . 1 1
1 1 1

25

20

215

;io

25

20

IS

10

-

-

\

- m\ AGE e

//
\\

;

1
; 1

\\

11 A

:/
1 1 1 fV<-l 1 1 1 1

1 1 1 1 1 1 1 1 t

25

20

15

25

-

-

-

AGE 10
-

-

-

// \^\

_

//

\\

-

//

1 1 l_'A , 1 1 1 1 1 i'"*i*ijfc. 1 1 1 1 1
1 1

-

-

-

^ AGE 7

-

A\
-

\
j

'/
I

- 1 \

7
\

^

V«- 1 1

1

1 1 1
t 1 1 1 1 1

20

-

"

AGE II

"

;

/

//^A

\

I 1 1
.-/ \^

-

-

-

AGE 12

-

-

-

-

'-

1 / \\

1 1 1 1 ^1 1 1 1 1 1 1 1 St>. 1 1 1

-

- AGE 8

- A
-

// V

1 1 T**»>i.l [ 1 1 1 1 1 1

-

20
'

-
AGE 13

15

"

-

10

5

-

:

/ y
^^ ^\

1 1

1

1 ^y

//
//

1 1 1
1 1 1 1 1 >rT»

-

-

"

AGE 9

~

It <

-
11

1

1

\\
\\
\\

-

if

1 1 jj/, 1 1 1
I 1 1 Vr, 1 1, .1 - 1 I 1.. _i .J 1

15

10

_

- AGE 14

~

-

Ji
\

1 1 1--=:* -T 1 lit

v^^=^=^

25 45 65 85 105 125 145 165 25 45 65 85 105 125 145 165
BOYS WEIGHT C POUNDS )
6IRLS

Figure 22.—Percentage frequency distribution according to weight of boys and girls from 5 to 14 years of age.

57



20

15

10

20

15

10

>

u

AGE 5

7

/
\\

20

15

cr

UJ

a.
I

20

15

10

20

15

10

20

15

10

"

A
AGE 6

Ij \

\

20

15

10

AGEIO

A
"

J

/\

. J ^
\.,

-

-

A
AGE 7

n
n

,20

S 15
o

-
AGE II

A

:

/ 1,

y
/ \

;

1

_

/^
AGE 8

\

'/ \
y V

20

10

!

j

/; \\

AGE 9

'/

'/

'/

;/

\\

//

'/

//
//

\

k ,

20

15

10

:

AGEI2
1

1

y\
/ /

1

1

\\
1

1

j 1

\\
\\

ll

//

\\

ll \\
^)

AGE 13

A
11

ll

•

11
j 1

//
>^

AGE 14

,A

i/ \
/ i\

\

J \
90 110 130
BOYS —

—

GIRLS ——

—

150 170 190 90 no 130 150 170 ISO
STATURE (CENTIMETERS)

Figure 23.—Percentage frequency distribution according to stature of boys and girls from 5 to 14 years of age.

58



20

15

20

15

10

_

\ AGE 5

- \

J. 111^»H.| ,
1 ) 1 1 1 1

20

15
iij

<
I-

z 10
UJ

o
a:

20

15

20

15

10

20

15

-

- -

-
AGE 6

-

_

-
i V

\ 1/ 1 1 1 V, 1 1 1

1 1 1 1 1 1

20

15

10

-

~
AGE 10

f
_ \

1 1 1 , ,^ I 1 1 1 I r*'kill 1 1 1

-

-

-
AGE II

rv
- /A
;

1

1
11

\\
\\

1 1 1 1 1 t ^

11

1

f-iA 1 1 1 1

\

1 1 1

-

-

M
-

V. AGE 7

-
ij \

-

1 \
-

i \
. j \

111^*"
\ \ \ 1 iV

1 1 1 1 1 1 III.

-

-

'

,\
AGE 8

-

/
\

- H \

J 1 1 1
^.1

1 1 1 1

20

15
UJ
o
<
I-

2: 10
UJ
o
a:
iij

'^
5

20

-

-

-
AGE 12

A
- A\
~

\

\

.ill 1 1 1

1

1

1 1

1

1 1 1

1

10

-

-

~
AGE 13

/'
: r

1 1 1 1 1 1

11

i^-S^ 1 1 1 I

\Vs 1 1

-

-

Af 1 1

AGE 9

-

/

// M

J. 1 1 f \, 1 1 1 .. _i 1 i_

20

15

10

-

-

-
AGE 14 i

\
^

/ \
-

/

\

-
/^A

-

/ V
- / \^

\

_ ^/ \\
1 1 1 1 -: r-> 1 1 1

75 90 105 120 135 150 165 75 90 105 120 135 150 165
^°^^ HEIGHT OF CERVICALE ( CENTIMETERS)
GIRLS

Figure 24.—Percentage frequency distribution according to lieight of cervicale of boys and girls from 5 to 14 years of age.

294020°—41 5 50



50

30

20

-

_ t.
AGE 5

. \

-

\
~

1

i

1

V
1

1

.

1 1 1 1 1 1

40

20

30

20

10

-

- AGE 10

A
- A-

/ \

1 r 1 III.J.. ''«-«

1

40
_

30
" K AGE 6

_

i \
20 /

\

-

/
\

"

10

-

/
\

\.
- / \
^,,,^1

1 1 i V - . . 1 1 1 1 1

40

-

AGE 7

~ I

~

\

1 1 1 _^.ll 1 1 1

-

_

AGE II

-

//

-
//

//

//

\\
\\

- //
\\

i 1 1 1 1 .^i
, 1 1

1 1 1 i^S^
I \ 1

-

:

1

V
AGE 8

-

1
\

-

1
\

_

! 1 1 ^ 1 1 1

V.

-

- AGE 12

-

7 \\

- /I

I

-

i 1
-*=

/

J/
«!

1 1 1 1 1 k
-

-

-

AGE 13
-

'
\

\

-

' 1
\\

1 1 1 1 1

//
1 1 1

N^^^^

-

-

-
AGE 9

- A
- /\
-

/ ^
-

//
\I

-
/I V

1 1 1 —i^. LT^

//
J/ V,

50
-

'

1

-

-

AGE 14

~

/\

_ //

_ 1
\\
\\

^, \ l\\ \
20 25
BOYS

30 35 40 45 50 55 20 25 30 35 40 45 50 55

GIRLS HEIGHT OF TIBIALE ( CENTIMETERS )

Figure 25.—Perceutage frequency distribution according to height of tibiale of bojs and girls from 5 to 14 years of age.

60



30

25

20

15

10

5

30

25

20

15

10

5

30

25

1320
<

uj 15
o

0. 10

5

30

25

20

15

10

5

1

-

)a
\ '/ \\

AGE 5

_ '\

-
1

ll
1 \

>\
-

1 i
-

1
- 11

ij
J^i 1 , , . i^^!.^, 1 1

1

1 1 1
, 1 1

:

A
I

ifl

AGE 6

_

\
: r

/ ^

\

:i 1 1 1 1 1 1
1 1 1

:

"

/A
AGE 7

:
1r\
1

^
\

\
1 w

-

//
\\

^,/ >-i. 1 1 1 1 1 1 1 1

-

-

-

A AGE 8
-

//

\

"

//

ij
\\

"

1

1
\\

" 1

1

\\

\\

'
\ 1 \^

1

1

Iu
l^l i 1 1 1

!*—l-l 1
1 1 1 1 1 1

30

25

20

15

10

5

30

25

20

15

10

5

^0

25

^20
t

] 15
3

\ 10

5

30

25

20

15

10

5

30

:

"
AGE 10

:

-

/

" 1

1
\\

V

_J 1 Li.

//
—K^ 1 - ,,,V• III i 1 1

_

"

AGE II

: A
-

/
^\

"
11

\

Ij

"ill

1

iJ
1 1

1

1 II* ,
^

1 j 1

_

^

AGE 12

: ^
:

/
-

/ V

"ill .J 1 1 1 1 1 1 : i 1

-

1

AGE 13

:

J
- n 'V"

\\
-

jl
\

- \
-

/I V
"ill 1 i-i<<r 1 1 1

1 1 1 >>^•«
1 1 i

:

-
AGE 14

~

-'V

:
1

/ \

'/A
: /

\

\

"ill 1 1 1^y, 1 1 1 iN^^ ,

45 55
BOYS

85 95 105 45 55 65 75
GIRTH-CHEST SCYE (CENTIMETERS)

85 95 105

GIRLS —
Figure 26.—Percentage frequency distribution according to girth of chest of boys and girls from 5 to 14 years of

61



25

20

-

1

- A
-

\
AGE 5

"

\
-

1

-

/ \

d V
1

'
1 1 1 1 .1 .1

25

25

20

)5

20

15

to

20

15

10

-

"

AGE 10

- \l\
\l \
1 \

-

//
It

i \\

1 1 1

I

1
//

[ 1 I 1 1

-^^
t 1 r

-

1

-

^\\

-

/ \ AGE 6

~

^

[

.J
1 1 1 v^.

-

-

_

-
AGE II

_

- //"^
- / /

\\
"

/ /

/ /

//
//

\ \

\ \

\\

1 1 1

/.
V \

:

_
AGE 12

- /'
V,

_

/./ \

1 : i ^
//
/

i

\

[ :

\

:—T* --«

-

:

A AGE 8

"
1

1

\

"

\\

\\

1,1^ III

\\

\

1 I

20

'

I

A AGE 9

-

•

-

/
\\

.

1 1 1 / I 1 1 1
' 1

-

"

AGE 13

"

;^^\

- A \

\

1 1 !

/ / \

-

~

AGE 14

-

\
\ \

\

/

/ 1

' /
\ \

\

1 1 1 1 1
' j^

/
/

1 1 : 1 ;

\

\

45 55
BOYS
GIRLS —

95 105 11565 75 85 95 105 115 45 55 65 75 85
GIRTH OF HIPS (CENTIMETERS)

Figure 27.—Percentage frequency distribution according to girth of hip of boys and girls from 5 to 14 years of age.

62



40

30

20

UJ

<
1-

40

30

20

10

40

30

;

'4
I

AGE 5

\\

\\

:/
\\

\\

1 rv
1 1 1

1 1 ( 1 1

_

;

1\
AGE 6

:

\

-Ix»^'
1 ! ; !

o
UJ
Q. 20

10

40

30

20

10

40

30

20

10

-
1

1

-

-

A
AGE 7

"

1
' \

"

1

1 1 1

^^1
1 1 1 111..

"

-

A
AGE 8

- ;/ \

1 \

-1 ,./

1

1 1 1 L 1 1 1 i 1

-

-

- 'A
AGE 9

-
1

il
\\- 11

1

1 1 1—

1

r> 1 1

V
1 1 1

1 1 i

<
I—

UJ

Ul

40

30

20

10

40

30

20

10

40

30

20

10

40

30

20

10

40

30

20

10

-

- AGE 10.

- \

-

I

1 1 1 ^ 1 1

Vv

1 1

_

AGE II

/A
;

1

/

/

\

\
1

"
1

t 1
J ^,

-
AGE 12

h
-

1 \
- J ^

v.,

'

r'

-
AGE 13

A-

\

1 1 1 , ^ 1 1

1

V 1 1 ;

-

:

AGE 14 A

- //

//

//

1 1 t 1
i^^-^

1

*\
1 1

\\
\\

—i-l 1

30 40 50 60 70 80 30 40 50 60 70 80
BOYS
GIRLS TOTAL POSTERIOR ARM LENGTH (CENTIMETERS) -

Figure 28.—Percentage frequency distribution according to length of arm posterior total of boys and girls from 5 to 14 years of

63



Table 33.— Test for departure fro7n normality of the distributions of 4 measurements; all States combined, by ages, for boys and girls

BOYS

Age

Hip height We ght Stature Chest girth

91
S.E.,

1
Si

S.E.,
2 9,

S.E.,
1 92

S.E.,
2 91

S.E.,
1 92

S.E.,
2 ?i

S.E.,
1 92

S. E.„
2

4 0.208
.273
.195
.106
.134
.085
.053
.107
.139
.003

-.084

0.084
.053
.038
.034
.032
.031
.030
.030
.030
.031
.035

0.853
.648
.300
.313
.262
.163
.654
.256
.157

-.021
-.023

0.169
.105
.076
.069
.064
.062
.060
.061
.060
.062
.071

0.788
.746
.837
.863
.931
1.061

1.080
1.095
1.042
.185
.509

0.084
.053
.038
.034
.032
.031
.030
.030
.030
.031
.035

2.655
2.079
2.187
2.006
2.353
2.591

2.350
2.178
1.676
.765
.212

0.169
.105
.076
.069
.064
.062
.060
.061
.060
.062
.071

0.185
.148
.180
.057
.083
.082
.031
.170
.213
.126

-.076

0.084
.053
.038
.034
.032
.031
.030
.030
.030
.031
.035

.370

.320

.158

.249

.184

.101

.418

.260
-.134
-.256

0.169
.105
.076
.069
.064
.062
.060
.061
.060
.062
.071

0.147
.355
.486
.588
.693
.816
.772
.813
.815
.519
.336

0.084
.053
.038
.034
.032
.031
.030
.030
.030
.031
.035

1.870
.846
1.876
1.544
1.930
.356
1.827
1.579
1.360
.446

-.096

0.169
5

6
.105
.076
069

8 _ . _ . 064
9 ._ 062
10 060
11 061
12 .. _. 060
13 062
14 _ 071

GIRLS

4 . . 0.380
.235
.253
.233
.147
.141
.123

-.076
-.154
-.072
.032

0.077
.048
.036
.033
.032
.031
.031
.031
.032
.034
.041

0.399
.638
.729
.454
.241
.312
.179
.141
.105
.168
.169

0.154
.096
.073
.067
.065
.062
.062
.063
.064
.068
.081

0.672
.920
1.008
1.061
1.138
1.197
1.076
.896
.772
1.594
.516

0.078
.048
.036
.033
.032
.031
.031
.031
.032
.034
.041

1.181
1.972
2.419
2.248
2.545
2.435
1.772
1.330
1.110
.644
.877

0.154
.096
.073
.067
.065
.062
.062
.063
.064
.068
.081

0.320
.272
.215
.151
.175
.195
.178
.013

-.163
-.268
.166

0.078
.048
.036
.033
.032
.031
.031
.031
.032
.034
.041

0.299
.472
.576
.371
.335
.401
.305
.101

-.029
.339
.240

0.154
.096
.073
.067
.065
.062
.062
.063
.064
.068
.081

0.539
.705
.739
.826
.899
1.017
.921
.678
.525
.336
.363

0.078
.048
.036
.033
.032
.031
.031
.031
.032
.034
.041

1.512
1.784
1.867
1.939
2.090
2.063
1.543
.675
.504
.402
.663

0. 154
5 . . . _ ,- ,_ _. .096
6 . . -. .073
7 .067
8 .065
S _____ .062
10 .062
11 . .063
12 .064
13 - _ - .068
14 .081

Means and Standard Deviations

Means and standard deviations for each of the 35

measurements for boys and 36 for gu'ls were calculated

for each of the age groups 4 to 17. These quantities,

along with the number of cases, are given m tables

34 and 35. It will be noticed that the number of cases

withhi an age group is not constant from measurement

to measurement. This is due to the elimination of
gross errors found in editing the schedides (p. 21).

Although the maxitnimi chest gu'th measui'ement was
taken on the older boys the means of this measure-
ment for each age were found to be similar to the
means for chest girth at armscye, so consequently were
omitted from the tables 34 and 35.

Table 34.

—

Age means and standard deviations ' for all measurements for boys aged 4 to 17

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Crotch height
Bitrochanteric diameter
Shoulder slope
Anterior chest width
Anterior waist length
Posterior chest width
Posterior waist length
Chest girth at armscye
Scye depth
Posterior hip are
Anterior chest arc
Waist girth
Hip girth

Neck-base girth

Shoulder length
Armscye girth
Upper-arm girth
Elbow girth
Upper posterior arm length
Total posterior arm lengths
Trunk line

Waist to hips
Thigh girth
Maximum calf girth.. _

Kne« girth
Total crotch length.
Anterior crotch length
Extreme bend
Vertical trunk girth

Age 4 -Ige 5 Age 6

3.93
3.40
4.81
5.34
4
1.95
3.33
1.13
4.17
1.42
1.51
1.77
1.63
2.85
1.23
2.21

1.

2,

3.22
1.53
.79

1.70
1.21
1.26
1.41
2.33
1.36
1.25
2.41
1.42
1.39
2,

1.87
2.89
4.57

as

838
838
838
838
838
833
838
834
838
838
838
837
838
83:

838
836
838
838
838
837
838
838
838
837
838
838
838

838

67.40
53.74
43.19

; IIL 89
92.21
29.50
47
20.55
25.99
20,

23.38
24.76
25.52
58.40
12.45
28.60
30.52
52.60
58.22
28.72
7.36
26.66
16.99
18.81
22.03
39.17
13.17
13.95
33.07
22.61
24.03
47.16

8381 23.60
837 46.62
838 i 100. 61

4.05
3.43
5.85
5. 57

5.02
2.07
3.29
1.26
4.11

1.54
1.62
1.80
1.69
2.94
1.28
2.

2.12
2.94
3.62
1.54
.83

1.82
1.30
1.33
1.47
2.36
,1.49
1.30
2.74
1.59
1.52
3.14
1.94
3.15
4.89

1 =

2,169
2,169
2,169
2,169
2,169
2,169
2,161
2,169
2,164
2,169
2,169
2,169
2.168
2,169
2,168
2,163
2,167
2,169
2,169
2,169
2.163
2,169
2,169
2,169
2,167
2,169
2,169
2,169
2,169
2,169
2,169
2,169
2,167
2,164
2,169

71.71
57.40
47.78
117.81
97.50
31.37
51.42
21.29
25.84
21.55
24.39
25.72
26.64
60.24
13. 01

29.52
31.41
53.67
60.33
29.27
7.80

27.51
17.28
19.38
23.35
41.39
13.93
14.61

34.14
23.47
24.96
49.00
24.64
48.90
104.45

4.03
3.43
6.39
5.48
4.91
2.01
3.25
1.28
4.23
1.63

1.63
1.79
1.70
3.05
1.33
2.40
2.23
3.03
3.

1.46
.83

1.76
1.3'

1.32
1.51
2.40
1.46
2.57
2.75
1.64
1.54
3.20
1.99
3.11
4.88

:,157

,157
,157
,157

,157
,157
,132
:, 157
,145
,157
.157
,156
,156
,157
,155
,150
,151
,157
,157
,157
,155
,157
,157
,157
,155
,157
,153
,154
,157
,157
,157
,157
,157
,152
,157

Age:

75.64
60.82
52.64
123.26
102.38
33.20
54.65
22.10
25.60
22.34
25.29
26.52
27.65
62.25
13.50
30.52
32.55
54.84
62,56
30.03
8.14
28.68
17. 7i

20. o;

24.57
43.55
14.50
15.14
35.46
24.33
25.91
50.70
25.55
51.22

108. 05

4.22
3.62
7.12
5.63
5.10
2.13
3.45
1.37
4.06
1.64
1.62
1.84
1.74
3.29
1.36
2.55
2.37
3.15
3.94
1.49
.85

1.85
1.45
1.37
1.55
2.48
1.49
2.56
2.97
1.68
1.62
3.

2'

2.00
3.21
4.98

5,098
5,098
5,098
5,098
5.098
5,098
5,055
5,098
5, 094
5,095
5,098
5,097
5,093
5,098
5,093
5,098
5,093
5,098
5,098
5,098
5,097
5,098
5,098
5,096
5,096
5.098
5,098
5,098
5,098
5,098
5,098
5,098
5.097
5.091
5,098

-VgeS

64.25
58.29
128.67
107. 29
34.97
57. 76
23.02
25.39
23.29
26.13
27.36
28.59
64.45
13.99
31.81
33.84
56.25
65.09
30.78
8.52

29.86
18.37
20.81
25.81
45.72
14.97
15.72
36.96
25.24
26.94
52.69
26.57
53.67
111.82

4.58
3.91
8.71
6.06
5.53
2.27
3.70
1.52
4.00
1.77
1.71
1.96
1.80
3.65
1.38
2.80
2.57
3.51
4.43
1.62
.87

2.00
1.65
1.49
1.65
2.66
1.54
2.54
3.41
1.89
1.81
3.53
2.10
3.46
5,49

5,893
5,893
5,893
5,893
5,893
5,893
5,845
5,893
5,885
5,893
5,892
5,893
5,890
5,893
5,884
5,883
5.886
5,893
5, 893
5,893
5,891

5,893
5,893
5,890
5,891
5,893
5,893
5,892
5,893
5,893
5,893
5, 893
5.895
5,888
5,893

Age 9

83.53
67.57
64.29
133. 79
112. 01

36.66
60.82
23.92
25.14
24.19
26.90
28.18
29.55
66.64
14.46
33.02
35.02
57.66
67.67
31.52
8.87

31.08
19.04
21.52
27.01
47.85
15.48
16.25
38.66
26.22
27.98
54.67
27.58
56.10

115. 57

4.76
4.08
9.70
6.22
5.79
2.35
3.84
1.60
3.89
1.83
1.71
2.00
1.83
3.88
1.47
2.95
2.69
3.82
4.73
1.60
.91

2.08
1.75

1.55
1.71
2.79
1.55
1.41

3.64
1.93
1.89
3.79
2.20
3.59
5.71

BS

6, 242
6,242
6,242
6,242
6,242
6,242
6,195
6,242
6,239
6,239
6,242
6,241
6,239
6,242
6,237
6,234
6,230
6,242
6,242
6,242
6,240
6,242
6,242
6,241

6,238
6,242
6,240
6,241
6,242
6,242
6,242
6,242
6,242
6,239
6,242

Age 10

87.13
70.67
70.37
138.47
116.47
38.29
63.67
24.84
24.99
25.05
27.51
28.90
30.40
68.79
14.89
34.27
36.26
59.01
70.14
32.16
9.18
32.18
19.70
22.24
28.11
49.82
15.90
16.78
40.21
27.15
28.97
56.44
28.52
58.33

119.04

4.96
4.24
11.48
6.50
6.09
2.49
3.99
1.77
3.81

1.94
1.79
2.10
1.93
4.35
1.47
3.21
2.86
4.26
5.25
1.69
.94

2.27
L98
1.62
1.81
2.95
1.61
1.48
4.08
2.12
2.0'

3.95
2.33
3.74
6.23

1°

6,646
6,646
6,646
6,646
6,646
6,646
6,609
6,646
6,645
6,643
6,644
6,643
6,642
6,646
6,640
6,633
6,636
6,646
6,646
6,646
6,646
6,646
6,646
6,640
6,641
6,646
6,645
6,645
6,646
6,646
6,646
6,646
6,646
6,640
6,646

1 All measurements are given in centimeters except for weight which is given in poimds and for shoulder slope which is given in degrees.
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Table 34.

—

Age means and standard deviations for all measurments for boys aged 4 io IT—Continued

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Crotch height
Bitrochanteric diameter
Shoulder slope
Anterior chest width
Anterior waist length
Posterior chest width
Posterior waist length
Chest girth at armscye
Scye depth —
Posterior hip arc
Anterior chest arc
Waist girth
Hip girth

Neck-base girth
Shoulder length
Armscj-e girth
Upper-arm girth

Elbow girth

Upper posterior arm length..
Total posterior arm length .

.

Trunk line

Waist to hips
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Anterior crotch length
Extreme bend
Vertical trunk girth. -..

Age 11

5.15
4.44
12.95
6.78
6.36
2.58
4.16
1.87
3.84
2.03
1

2.16
1.9
4.63
1.50
3.39
3,

4.62
5.56
1.74
.96

2.36
2.09
1

1.85
3.05
1.64
1.53
4.31
2.26
2.20
4.25
2.51
3,

6.74

a§

488

483

487

Age 12

94.33
76.93
84.85

148. 15
125. 59
41.61
69.39
26.85
24.68
26.86
28.92
30.42
32. 36
73.53
15.94
36. 81

38.90
62.20
75.53
33.67
9.82

34.73
21.18
23.90
30.46
53.97
16.81
17.79
43.49
29.20
31.19
60.64
30.79
62.78
127.13

5.48
4.75
15.54
7.44
6,

2.76
4.44
2.09
3.87
2.18
1.95
2.31

2.22
5.17
1.61

3.55
3.31
5.06
6.06
1.91
1.00
2.65
2.28
1.

2.02
3.30
1.70
1.60
4.85
2,

2.40
4.67
2.75
4.11

7.65

Bra

Age 13

6,612
6,612
6,612
6,612
6,612
6.612
6, 594
6,612
6,598
6, .Wl
6,607
6,611
6,607
6,612
6,60
6,598
6,602
6,612
6,612
6,612
6,610
6,612
6,612
6,602
6,

6,612
6,608
6,611
6,612
6,612
6,612
6,612
6,602
6,610
6,612

98.32
80.35
95.06
154.10
131.06
43.43
72.49
28.10
24.97
28.05
30.06
31.56
33.86
76.65
16.62
38.23
40.60
64,07
78.81
34.82
10.27
36.48
22.15
25.03
31.77
56.37
17.54
18.49
45.31
30.52
32.44
63.50
32.45
65.37

132. 99

5.

5.00
17.83
8.35
7.73
2.94
4.68
2.23
3.95
2.35
2.27
2.67
2.60
5.66
1.73
3,

3.56
5.05
6.36
2.21
1.09
2,

2.38
2.02
2.15
3.55
1

1.75
4.63
2.65
2.46
6.16
3.01
4.34
9.01

B "

1°

0,255
6,255
6,255
6,255
6, 255
6,255
6,226
6,255
6,248
6,250
6,252
6,249
6,249
6,265
6,251
6,244
6,237
6,265
6, 256
6,255
6,252
6,255
6,255
6,244
6,247
6,255
6,250
6,253
6,266
6,255
6,255
6,255
6, 261

6,252
6,255

Age 14

102.20
83.56
106.93
160.28
136.72
45.10
75.40
29.54
26.27
29.37
31.37
32.79
35.60
80.24
17.39
39.87
42.50
66.21
82.47
36.16
10.76
38.41
23.24
26.28
33.13
68.86
18.44
19.32
47.12
31.86
33.59
66.60
34.26
68.05

139. 56

5.

4.

19.85
8.71

8.01
2.90
4.63
2.39
4.07
2.53
2.43
2.81
2.97
6.22
1

3.83
3.75
5.18
6.59
2.42
1.21
3.19
2

2.11
2.25
3

2.02
I

4
2.72
2.39
5.

3.

4.52
9.75

s <^

4,777
4,777
4,777
4,777
4,777
4,777
4,756
4,777
4,773
4, 776
4,771
4,770
4,770
4,777
4,774
4,761
4,764
4,7
4.777
4,777
4,776
4,777
4,777
4,769
4,774
4,777
4,774
4,775
4,777
4,77
4,777
4,777
4,775
4,776
4,777

Age 15

106. 67
87.40
123.40
167.78
143. 64
47.06
78.61
31.24
24.59
31.57
33.12
34.72
37.60
85.69
18.66
42.52
45.14
68.87
87.07
38.83
11.37
40.41
24.95
27.48
34. 82
61.79
19.66
19.9
49.67
33.56
34,

70.38
36.00
71.39

147. 42

5.46
4.63
20.02
7.88
7.26
2.68
6.08
2.11
3.85
2.40
2.42
2.66
2.76
6.12
1.69
3.63
3.54
6.31
6.12
2.46
1.16
2,

2.43
2.07
2.11
3.42
1

1.73
4.44
2.50
2.14
4,

2.54
4.24
8.81

6 ^

4,702
4,702
4,702
4,702
4,702
4,702
4,698
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4.702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702
4,702

Age 16

108.68
88.94
133.16
171.70
147.06
47.83
80.09
32.23
25.00
32.76
34.18
35.8
39.09
88.68
19.28
43.88
46.79
70.57
89.81
40.01
11.78
41.97
26.01
28.33
35.72
63.35
20.43
20.60
51.19
34.46
35.40
72.30
37.03
73.16

162. 20

6.19
4.44
19.23
7.08
6. 57

2.60
4.43
1.91

3.66
2.33
2.22
2. .66

2.50
5,

1.64

3.41
3.40
5.26
5.59

2.25
1.13
2.64
2.38
1.94
1.97
3.16
1

1.70
4.39
2.40
2.09
4.32
2.47
3.96
7.64

a
TO

4,017
4,017
4,017

Age 17

109.62
89.57

139. 15

4,017,173.75
4,017
4,017
4,015
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,017
4,107
4,017
4,017
4,017
4,017
4,017

148. 89
48.21
80.59
32.77
26.13
33.69
34.79
36.64
40.04
90.

19.66
44.71
47.96
71

91.39
40.78
12.08
42.95
20.80
28.93
36.22
64.11
20.88
20.82
62.09
35.01
35.65
73.3'

37.54
74.14

15,6. 19

5.01
4.34
18.49
6.49
6.11
2.50
4.15
1.75
3.62
2.18
2.12
2.46
2.31
5.46
1.63
3.34
3.27
5.20
5.23
2.14
1.10
2.57
2.32
1

1.92
3.04
1.85
1.66
4.26
2.41
2.01
4.09
2.36
3.

6.85

S5
1°

2,771
2,771
2,771

2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,771
2,770
2,771
2,771
2,771
2,771
2,771
2,771
2,771

2,771
2,771
2,771
2,771
2,771
2,771
2,771

2,771
2,771
2,771

Table 35.

—

Age means and standard deviations ' for all measurements for girls aged 4 to 17

Age 4 Age 5 Age 6 Age 7 Age 8 Age 9 Age 10

Measurement

Q
11 a

&
11
1°

a
S "

1°
a

1 =

c

g CO

11 03

1

^1
aS
go i

1
ft

11

Waist height 62.60
49.56
37.50

104. 36
85. 73
27.32
43. 61

19.68
25.98
19.96
22.02
24.34
23.97
56.48
11.64
27.80

3.93
3.40
4.96
5.23
4.75
L96
3.24
1.24
4.03
1.44
1.51
1.71
1.55
2.81
1.29
2.31

1,007
1,007
1,007
1,007
1,007
1, 006
1,002
1,007
1,007
1,006
1,007
1,004
1,007
1,007
1,007
1,006

67.60
63.81
41.81
110.87
91.72
29.56
47.76
20.53
25.61
20.71
22.91
24.24
24.93
57.16
12.25
29.10

4.02
3.47
5.98
5.47
4.93
2.04
3.26
1.36
4.43
1.52
1.61

1.75
1.64
3.05
1.30
2.48

2,696
2,596
2,596
2,596
2,596
2, 596
2,579
2,596
2,589
2,596
2,595
2,596
2,696
2,596
2,596
2,591

71.89
57.52
46.46
116.81
97.08
31.54
61.19
21.41
25.59
21.53
23.93
25.17
26.09
58. 97
12.75
30.24

4.13
3.51
6.86
5.63
4.97
2.14
3.32
1.46
4.26
1.60
1.61
1.79
1.67
3.29
1.34
2.66

4,559
4,659
4,559
4,569
4,559
4, 559
4,532
4,559
4,539
4,558
4,556
4,558
4,557
4,569
4,556
4,556

76.92
60.91
51.54

122. 19

101.89
33.32
54.32
22.29
26.69
22.38
24.73
26.05
26.96
61.00
13.19
31.47

4.32
3.71
8.00
5.69
5.17
2.16
3.42
1.57
4.29
1.66
1.64
1.86
1.66
3.60
1.37
2.90

5,367
5,367
5,367
5,367
5,367
5,367
5,322
5.367
5,362
5,364
5,362
5,364
5,364
5,367
5,363
5,360

80.04
64.39
67.11

127. 71

106. 89
35.15
57. 56
23.21
26.44
23.31
25.56
26.86
27.96
63.10
13.72
32.67

4.65
3.94
9.39
6.07
5.59
2.28
3.71
1.68
4.13
1.78
1.66
1.91

1.74
4.04
1.40
3.04

5,754
5,754
5,764
5,754
5,764
5,754
5,703
6, 754
6,746
5,750
5,754
5,751
5,750
6,754
6,748
5,744

83.81
67.53
63.06

132. 66
111.53
36.77
60.38
24.17
25.16
24.19
26.23
27.69
28.83
65.29
14.17
34.02
65.93
34.50
56.17
68.77
30.77

9.U
30.00
19.10
20.90
26.83
47.21
15.06
16.70
39.84
26.36
27.87
55.43
27.40
57.54
113.67

4.81
4.10
11.06
6.29
5.89
2.41
3.84
1.86
4.13
1.86
1.67
2.03
1.82
4.49
1.46
3.36
4.96
3.09
4.53
5.54
1.70
.90

2.26
2.03
1.63
1.71
2.80
1.58
1.62
4.18
2.11
2.09
4.22
2.45
3.76
6.22

6,174
6,174
6,174
6,174
6,174
6,174
6,172
6,174
6,157
6,172
6,166
6,170
6,172
6,174
6,170
6,164
2,161
6,168
6, 174
6,174
6,174
6,169
6,174
6,174
6,165
6,173
6,174
6,172
6,173
6,174
6,174
6,174
6,174
6,166
6,166
6,174

87.97
70.97
70.19

138. 19

116. 73

38.60
63. 67
26.32
25.09
25.12
27.03
28.61
29.97
67.76
14.69
36.63
67.90
35.88
57.77
71.88
31.67
9.46

31.28
19.87
21.73
28.14
49.63
15.62
17.46
41.66
27.40
29.03
57.76
28.52
60.24

118. 17

4.99
4.22
12.91

6.65
6.26
2.4«
3.97
2.03
4.11
1.97
1.80
2.18
1.99
5.06
1.48
3.65
6.03
3.26
4.95
6.06
1.80
.94

2.42
2.21
1.71

L78
2.95
1.68
1.73
4.52
2.28
2.25
4.42
2.51

3.93
6.85

6,253

Hip height
Weight --

6,253
6,253

Stature 6,253

Cervicale height
Tibiale height
Crotch height

6,253
6,253
6,217

Bitrochanteric diameter. __ _ 6.253
6,232

Anterior chest width 6,250
6,252

Posterior chest width 6,250
6,250

Chest girth at armscye. 6, 263

Scye depth 6,252

Posterior hip arc . 6,239
5, 687

Anterior chest arc - ._ 28.67
50.22
56.20
27.17
7.14

25.01
16.50
17.63
20.45
36.11
12.39
13.32
32.48
21.89
22.97
45.30
22.42
44.82
94.82

2.02
2.88
3.53
1.52
.97

1.76
1.29
1.23
1.40
2.26
1.48
1.31
2.70
1.45
1.46
2.87
1.79
2.91
4.49

1,005
1,007
1,007
1,007
1,007
1,007
1,007
1.007
1,006
1,007
1,006
1,007
1,007
1,007
1,007
1,007
1,007
1,006
1,007

29.90
51.08
58.56
28.02
7.47

25.97
16.94
18.33
21.84
38.52
12.89
14.11
33.80
22.72
23.82
47.19
23.21
47.49
98.45

2.17
3.11

3.82
1.49
.85

1.76
1.38
1.30
1.48
2.36
1.50
1.36
2.89
1.61

1.69
3.16
1.93
3.21
4.84

2,594
2,596
2, 596
2,596
2,594
2,596
2,696
2.696
2,594
2,596
2, 595
2,696
2,696
2,596
2,696
2, 596
2,593
2,595
2,596

30.88
52.05
60.89
28.62
7.95

26.83
17.25
18.85
23.15
40.74
13.66
14.73
35.03
23.62
24.79
49.02
24.19
49.89

102. 26

2.35
3.41
4.19
1.54
.84

1.86
1.47
1.35
1.48
2.41
1.49
1.38
3.10
1.78
1.72
3.34
2.04
3.40
4.99

4,554
4,559
4,559
4,569
4,557
4,559
4.569
4.659
4, 5.55

4,559
4,559
4,558
4,559
4,559
4, 5.59

4,559
4,654
4,554
4,569

32.04
53.32
63.42
29.29
8.35
27.86
17.78
19.48
24.39
42.87
14.17
16.36
36.67
24.52
25.78
51.11
26.29
62.51

106. 01

2.60
3.68
4.59
1.64
.86

1.93
1.65
1.43
1.66
2.48
1.63
1.43
3.61
1.81
1.78
3.63
2.18
3.49
5.27

5 356
5,367
5,367
6,367
6,364
.5, 367
5,367
5,366
5,364
5,367
5,366
5,366
5, 367
5,367
5,467
5,367
5,364
5,364
5, 367

33.33
54.68
66.02
30.03
8.72

28.98
18.42
20.20
25.65
45.14
14.62
16.04
38.15
25.43
26.82
63.22
26.33
66.08

109. 82

2.83
4.10
4.97
1.61
.89

2.09
1.81

1.51
1.66
2.68
1.61
1.54
3.77
1.91

1.88
3.92
2.27
3.66
5.78

5,746
6,764
6,754

5, 764
5,752
5,764
5,764
5,762
5,751
5,754
6,753

6, 753

5, 754
5,754
5,754
5,754
5,749
5,748
5,754

6,241

Waist girth
Hip girth .

6,253
6,253

Neck-base girth _ 6,253

Shoulder length
Armscye girth

6,247
6, 253
6, 253

Elbow girth . .. . 6,247

Upper posterior arm length
Total posterior arm length
Trunk line

6,248
6,253
6, 252
6,250

Thigh girth 6, 263

6,253

Knee girth 6,263
6,253
6,249

Extreme bend 6,249
6,253

1 All measurements are given in centimeters except for weight, which is given in pounds, and for shoulder slope, which is given in degrees.
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Table 35.

—

Age means and standard deviations for all measurements for girls aged 4 to 17—Continued

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibials height
Crotch height
Bitrochanterip diameter
Shoulder slope
Anterior chest width
Anterior waist length
Posterior chest width
Posterior waist length
Chest girth at armscye.-
Scye depth.
Posterior hip arc
Maximum chest girth

Anterior chest arc
Waist girth

Hip girth

Neck-base girth
Shoulder length
Armsoye girth
Upper-arm girth
Elbow girth

Upper posterior arm length.

.

Total posterior arm length. .

.

Trunk line
Waist to hips
Thigh girth

Maximum calf girth
Knee girth

Total crotch length
Anterior crotch length
Extreme bend 1

Vertical trunk girth

AgeU

5.34
4.48
15.01
7.34
6.85
2.66
4.20
2.29
4.01
2.05
1,

2.38
2.24
5.42
1.61
4.06
5.70
3.42
5.13
6.67
1.92
.99

2.55
2.45
1.82
1.95
3.20
1.75
1.89
4.77
2.39
2.36
4.76
2.

4.26
7.72

Age 12 Age 13

96.13
77.57
89.08

150. 14

127. 85
42.11
69.57
28.36
24.90
27.29
29.10
30.90
33.04
74.00
15. 95
39.59
74.63
39.09
61. 36
79.96
33.67
10.28
34.11
21.49
23.60
30.94
54.43
17.22
19.24
45.94
29.81
31.56
62.93
31.04
65. 92

132 129.07

5.25
4.42
17.01

7.47
6.95
2.57
4.17
2.49
4.10
2.14
2.07
2.55
2.44
5.83
1.74
4.35
6.42
3,

5.23
7.20
1

1.06
2.67
2.42
1.82
1.95
3.22
1

1.98
5.0
2.54
2.42
5.02
2.87
4.50
8.13

a "

1°

5,865
5,865
5,865
5,865
5,865
5,865
5, 832
5,865
5,849
5,861
5,861
5,853
5,858
5,865
5,1

5,855
5,81
5,853
5,865
5,865
5,865
5,;

5,865
5,865
5, 855
5,860
5, 865
5,863
5.862
5,

5, 865
5,

5,865
5,856
5, 858
5,865

99.12
79.84
98.88
154.98
132. 34

43.30
71.53
29.99
24.97
28.27
30.20
31.93
34.57
76.92
16.63
41.89
78.13
40.60
62.75
84.31
34.67
10.62
35.47
22.40
24.37
32.05
56.33
17.94
20.20
27.82
31.01
32.59
65.44
32.13
68.56

134. 26

4.74
4.15
17.18
6.75
6.24
2.44
3.92
2.44
4.08
2.12
2.06
2.51
2.35
5.63
1.76
4.41
6.21
3.75
5.01

7.12
1

1.04
2.65
2.44
1.75
1.90
2.

1.79
2.00
5.20
2.54
2.38
4.92
2.76
4.33
7.71

bs

5,133
5, 133

5,133
5,133
5,133
5,133
5,100
5,133
5,125
5,128
5,128
5,128
5,125
5,133

130
6,117
5,121
5,123
5,133
5,133
5,133
5,131
5,133
5,133
5, 123
5,126
5, 133
5,130
5,131

5,133
5.133
5,133
5,133
5,124
5,122
5,133

100. 83
80.95
106.17
157. 90
135. 08
43.82
72.50
31.17
25.05
29.07
30.93
32.59
35.63
79-. 06
17.08
43.62
80.

41.

63.70
87.

35. 31

10.88
36.49
23.18
24.94
32.73
57.44
18.4'

20.92
50.23
31.90
33.29
67,

32.88
70.41

138. 08

4.50
4.08
15.98
6.14
5.69
2.36
3.91
2.19
4.10
1.99
1,

2.49
2.20
5.19
1.77
4.08
5.77
3.45
4.85
6.30
1.76
1.02
2.49
2.37
1.6!

1.7'

2.84
1.83
1

4.84
2.41
2.26
4.46
2.62
3,

6.91

a "

1°

3,633
3,633
3,633
3,633
3,633
3,633
3,614
3,633
3,630
3,626
3,632
3,62'

3,62'

3,633
3,630
3,623
3,624
3,629
3, 033
3,633
3,633
3,630
3,633
3,633
3,630
3,626
3,633
3, 633
3,630
3, 633
3,633
3,633
3,633
3,628
3,630
3,633

Age 15

102. 09
82.17

114. 20
160. 49
137. 29
44.34
73.29
32.18
24.40
30.25
31.92
.32. 91

36.04
81.95
18.01
44.72
83.77
43.95
64.30
90.81
36.35
10.99
37. 27
24.38
25.19
33.49
58.62
19.07
21.01

52.39
32.78
33.80
69.51
34.60
71.58

141. 62

4.32
3.95

15.03
5.78
5.38
2.31
3.83
1.90
3.

1.85
1.82
2,25
1,

4.74
1.40
3.59
5.18
2.93
4.58
5.54
1,

.94
2.09
2.21
1.54
1.70
2.75
1.62
1.72
3.85
2.21
2.09
3.95
2.42
3.49
6.13

a "

3,991
3,991
3,991
3,991
3,991
3,991
3,990
3,991
3,991
3,991
3,991

3,991
3,991
3.991
3,991
3,991
3,991
3,991
3,991
3,991
3,991
3,991
3,

3.991
3,991
3,

3,991
3,991
3,991
3,991
3,991

3,

3,991

3,991
3,991

3,991

Age 16

102. 22
82.20

116. 69
161.08
137. 74

44.35
73.31
32.55
24.22
30.61
32.34
33.12
36.43
82.66
18.18
45.29
84.36
44.39
64.54
91.91
36.61
11.09
37.59
24.67
25.33
33.63
58.71
19.35
21.17
63.18
33.16
33.98
69.90
34.75
71.92

142. 63

4.36
3.97
14.73
6.74
5.42
2.34
3.83
1.80
3.83
1.62
1.77
2.22
1.93

4.58
1.45
3.29
5.04
2,

4.60
5.15
1.56
.94

2.01
2.13
1.52
1.73
2.76
1.58
1.75
4.10
2.18
2.06
3.75
2.30
3.24
5,

a "

3,329
3,329
3,329
3,329
3,329
3,329
3, 329
3,329
3,329
3,329
3. 329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3,329
3, .329

3,329
3,329
3,329
3,329
3. 329
3,329
3,329
3,329
3. 329
3,329
3,329
3,329

Age 17

102. 18
82.19
117.46
161. 13

137. 82
44.31
73.30
32.72
24.15
30.68
32.51
33. 16
36.56
82.86
18.21
45. 57
84.49
44.57
64.68
92.34
36.62
11.10
37.64
24.82
26.32
33. 58
68.67
19.49
21.19
53. 53
33.27
33.99
70.07
34.86
71.92

142. 93

4,53
4

16.05
6.94
5.63
2.36
3.91
1,

3,

1.70
1

2.20
1.9'

4.61

1.41
3.36
4.94
2.82
4.56
5.31
1.59
.91

1

2.23
1.66
1.77
2.81
1.59
1.77
4.11
2.19
2.11

3,

2.34
3.4'

5.95

2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,116
2,115
2,115
2,115
2, 115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115
2,115

Mean measurements of children at different age levels

are shown in figure 29. It will be noticed from this

figure, that, up to about age 1 1 , boys are on the average
taller and weigh more than girls. From age 11 to about
13)2 the situation is reversed. From about 13^ to 17

the rate of groAvth in height and weight decreases much
more rapidly for the gii'ls than for the boys. The girls

have a larger hip measiu'e than the boys for practically

all ages considered. The comparative average rate of

growth for boys and girls mth respect to chest girth is

somewhat similar to that of stature or weight.

Similar conclusions may be drawn from table 36 which
gives the means, mean differences, and standard error

of the mean differences for eight measurements for boys
and girls aged 4 to 17, inclusive. These, however, are

computed from 12-month intervals. It is interesting to

note that with the exception of hip girth, the actual

mean differences between boys and girls with respect
to the measurements considered are quite small for the
younger children. The significance of these differences

may be seen from the size of the standard error of the
mean differences given in table 36.
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Figure 29.—Mean measurements of children at intervals of 3 months.
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Table 36.— The means for 8 measurements for boys and girls, the differences between these means, and the standard error of these differences

Measurement

Age 4 Age 5

Hip height
Weight
Stature
Cervicale height
Tibiale height
Chest girth at armscye
Hip girth
Total posterior arm length

Hip height--
"Weight-
Stature
Cervicale height
Tibiale height
Chest girth at armscye
Hip girth

Total posterior arm length

Hip height
Weight
Stature
Cervicale height
Tibiale height
Chest rirth at armscye
Hip girth
Total posterior arm length

a a
ce

OJ

a

o
>> *:

n O Q

49.27 . 49. 56 -0.29
38.58 37.50 1.08

104. 97 104. 36 .61
85.82 85.73 .09
27.12 27.32 -.20
56. fiO 55.48 1.12
55.86 56.20 -.34
36.51 36.11 .40

0.16
.23
.25
.22
.13
.13
.16
.11

Age 9

67.57 67.53 0.04
64.29 63.06 1.23

133. 79 132. 66 1.13
112. 01 111.62 .39
36.66 36.77 -.11
66.64 65.29 1.35
67.67 68.77 -1.10
47.85 47.21 .64

Age 14

83.55 80.95 2.60
106. 93 106. 17 .76
160. 27 157. 90 2.37
136. 72 135. 21 1.51

45.10 43.82 1.28
80.24 79.06 1.18
82.47 87.60 -5.13
58.86 57.44 1.42

53.74
43.19
111.89
92,21
29.50
58.40
58.22
39.17

53.81
41.81
110.87
91.72
29.56
57.16
58.56
38.52

-0.0'

1.38
1.02

.49
-.06
1.24
-.34

.65

0.10
.1

.16

.14

.08

.09

.11

.07

Age 10

70.97 -0.30
70.19 .18

138. 19 .28
116.81 -.34
38.60 -.31
67.76 1.03
71.88 -1.74
49.53 .29

0.07
.22
.12
.11

.04

.08

.10

.05

Age 15

87.40
123. 40
167. 78
143. 54
47.06
85. 59

87.0
61.79

82.17 5.23
114. 20 9.20
160. 49 7.29
137. 29 6.25
44.34 2.72
81.95 3.64
90.81 -3.74
58.62 3.17

0.09
.38
.15
.14
.05
.12
.13
.07

Age 6

d
ea
o
a

i

a a

o
5 5

57.40 57.52 -0.12
47.78 46.46 1.32
117.81 116.81 1.00
97.50 97.18 .32
31.37 31.54 -.17
60.24 58.97 1.27
60.33 60.89 -.56
41.39 40.74 .65

T3 ^
Sis

O.ff

.14

.12

.11

.04

.0

.08

.05

Age 11

73.60 74.38 -0.78
76.85 78.77 -1.92

143. 01 144. 11 -1.10
120. 73 122. 35 -1.62
39.86 40.44 -.58
71.00 70.68 .32
72.63 75.53 -2.90
51.76 52.00 -.24

0.08
.25
.13
.12
.05
.09
.11

.06

Age 16

88.94 82.20 6.74
133. 16 116.69 16.47
171.70 161. 08 10.62
147. 06 137. 74 9.32
47.83 44.35 3.48
88.68 82.66 6.02
89.81 91.91 -2.10
63.35 58.71 4.64

0.10
.40
.15
.14
.06
.12
.13
.0

Age 7

60.82
52.64

123. 26
102. 38
33.20
62.25
62.

43.55

60.91
51.54

122. 19

101.98
33.32
60.

63.42
42.87

-0
1.10
1.07
.40

-.12
1

c3iS3

0.0'

.15

.11

.10

.04

.0'

.07

.05

Ago 12

76.93 77.57 -0.64
84.85 89.08 -4.23

148. 15 150. 14 -1.99
125. 59 127. 97 -2.38
41.61 42.11 -.50
73.53 74.00 -.47
75.53 79.96 -4.43
53.97 54.43 -.46

0.08
.29
.13
.13
.05
.20
.12
.06

Age 17

82.19 7.33
117.46 21.69
161. 13 12.62
137. 82 11.07
44.31 3.90
82.86 8.00
92.34 -.95
58.67 5.44

0.12
.48
.18
.17
.07
.15
.15
.08

Age 8

a a
<D

ti a q

>. e
m ,. o p

64.25 64.39 -0.14
58.29 57.11 1.18

128.67 127. 71 .96
107. 29 106. 98 .31
34.97 35. 15 -.18
64. 45 63.10 1.35
65.09 66.02 -.93
45.72 45.14 .58

Age 13

79.84 0.51
98.88 -3.82

154. 98 -.88
132. 46 -1.40
43. 30 .13
76.92 -.27
84.31 —5.50
56.33 .04

0.07
.17
.11
.10
.04
.07
.09
.05

0.09
.33
.14
.13
.05
.11
.13
.06

Coefficients of Variation

As can be seen from tables 34 and 35 the standard
deviations for most body measm-ements of young chil-

dren increase with age. Plowever, the relative variation

behaves in a different manner. Thus, figure 30 gives

the coefficient of variation (i. e. the standard deviation

times 100 divided by the mean) for the 8 measurements
considered in table 36. It will be noted from these

diagrams that the coefficient of variation shows a differ-

ent growth pattern for the lengths than for the gu-ths

and weights. By comparing the increases and de-

creases of the coefficient of variation for both sexes, it

will be seen that the gro^\'th pattern of the coefficient of

variations is related to the rate of maturation.

Coefficients of Correlation

The correlation coefficients for seven measurements
for each of the age groups 6 to 17, inclusive, are pre-

sented in table 37. The correlations for the sample of

boys are given above the main diagonal of the matrix
and those for the giiis below the main diagonal. Statis-

tical tests of significance '^ showed that all the correla-

tions are significantly different from zero, and that,

with few exceptions, the intercorrelations of the
measurements for boys do not differ significantly from
those of the girls.

26 The correlations were converted into z values which were then treated as normally
distributed variates with variance equal to 1/^^-3 where N is the number of cases in

the sample.
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Figure 30.— CoefRcient of variation for eight measurements.
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Table 37.

—

Intercorrelaiions ' of 7 7neasure7nents for boys and girls aged 6 to 17

-
Age 6 (4,157 boys and 4,559 girls) Age 7 (5,098 boys and 5,367 girls) Age 8 (5,893 boys and 5,754 girls)

Measurement

H

2
3

m

S3

1
O

0.

E

S C
p

> 5

b£

'S

g
3

CO

.c

a

S3

'ti

a
5

S

_ be

a
3

_o to

>

.1

S3

0.

W

S3

'3

£
3

CO
.G

S3

'5.

&
s

g

— tc

a
3

'"S3

.§ "

1

Hip height.. . . ...
0.697
2.912

.542

.595

.837

.642

0.723

.768

.835

.923

.695

.825

2 0.911

.798

.594

.656

.831

.771

0.549
.806
.601

.795

.570

.695

0.619
.918
.690
.771

.603

.768

0.842
.712
.832
.590
.623

.629

0.653
.832
. 777
.698
.778
.641

0.692
2.912

.545

.601

.852

.652

0.708

.761

.848

.930

.704

.833

2 0.913

.783

.592

.661

.853

.780

0.558
.827
.609

.815

.585

.710

0.598
.916
.672
.784

.620

.782

0.848
.712
.842
.604
.619

.661

0.637
.826
.772
.703
.772
.638

0.688
2. 918
.556
.600
.860
.662

0.704

.756

.864

.941

.701

.855

2 0.922

.776

.600

.661

.853

.787

0.569
.847
.620

.829

.594

.741

0.608
.929
.681
.817

.623

.806

0.861
.716
.855
.613
.634

.660

0.633
.845
.784
.734
.804
.632

Weight
Stature ..... . .

Chest girth at armscye

Total posterior arm length
Vertical trunk girth

Age 9 (6,242 boys and 6,174 girls) Age 10 (6,646 boys and 6,253 girls) Age 11 (6,488 boys and 6,132 girls)

Bip height
Weight - .... 0.676

2.914

.557

.594

.863

.655

0.698

.742

.889

.948

.694

.871

2 0.921

.765

.600

.654

.857

.781

0.565
.856
.609

.857

.597

.771

0.604
.935
.670
.813

.621

.826

0.861
.709
.856
.605
.632

.662

0.660
.852
.786
.733
.805
.664

0.666
2.915

.559

.591

.864

.667

0.691

.732

.902

.952

.700

.878

2 0.924
.764

.605

.652

.866

.798

0.566
.875
.622

.869

.608

.786

0.601
.946
.675
.842

.630

.837

0.863
.715
.806
.624
.639

.691

0.668
.868
.792
.763
.827
.680

0.663
2.914

.564

.597

.866

.670

0.680

.743

.907

.957

.706

.883

2 0.926
.757

.626

.679

.870

.811

0.561
.885
.613

.878

.623

.797

0.588
.948
.665
.852

.648

.852

0.869
.705
.862
.614
.630

.703

0.668
.876

'Stature 797
.772

Hip girth

Total posterior arm length
.667
.684

Age 12 (6,612 boys and 5,865 girls) Age 13 (6,255 boys and 5,133 girls) .\ge 14 (4,777 boys and 3,633 girls)

Hip height
0.616
2.896

.507

.554

.847

.637

0.700

.728

.905

.962

.492

.892

2 0.930
.771

.602

.676

.856

.811

0.591
.890
.645

.878

.594

.791

0.620
.945
.692
.863

.639

.869

0.877
.735
.873
.649
.670

.695

0.698
.879
.820
.787
.844
.717

0.501
2.860

.397

.416

.817

.519

0.703

.660

.887

.951

.610

.869

2 0.924
.802

.519

.598

.826

.755

0.594
.900
.680

.846

.508

.748

0.620
.951
.717
.869

.551

.843

0.885
.755
.889
.668
.680

.607

.701

.899

.847

.817

.858

.744

0.414
2.844

.278

.301

.764

.396

0.684

.570

.856

.933

.505

.824

2 0.912
.811

.390

.480

.777

.659

0.573
.899
.690

.803

.374

.677

0.598
.954
.732
.864

.411

.787

0.871
.759
.889
.666
.705

.486

0.682
Weight .900

.860

.817

.859
Total posterior arm length .751

Age 15 (4,537 boys and 3,842 girls) 3 Age 16 (3,904 boys and 3,241 girls) 3 Age 17 (2,701 boys and 2,043 girls) 3

0.393
2.846

.191

.227

.767

.371

0.581

.501

.807

.911

.457

.759

2 0.878
.740

.282

.358

.769

.605

0.476
.892
.609

.749

.119

.584

0.493
.949
.666
.855

.338

.712

0.839
.692
.863
.597
.622

.422

0.633
.818
.857
.793
.839
.727

0.410
2.853

.197

.239

.774

.398

0.474

.498

.795

.897

.449

.739

2 0.827
.646

.264

.347

.775

.610

0.320
.868
.439

.714

.298

.556

0.362
.939
.503
.820

.321

.671

0.812
.614
.796
.493
.520

.425

0.461
.822
.686
.707
.774
.588

0.491
2.867

.187

.269

.785

.429

0.388

.586

.831

.969

.532

.805

2 0.863
.540

.252

.369

.793

.624

0.223
.842
.356

.725

.279

.571

0.253
.913
.409
.788

.388
692

0.807
.500
.796
.382
.391

.450

0.381
Weight .784

Stature .637

Chest girth at armscye .662
Hip girth . .713
Total posterior arm length
Vertical trTink- girth

.480

1 For each age group the intercorrelations for the measurements of the boys are in

the upper right hand corner of the section and the intercorrelations for the measure-
ments of the girls are in the lower left hand corner.

2 Overlapping measurements (see footnote 12, p. 30).

Bivariate Frequency Distributions on Age Basis

Bivariate distributions for many combinations of two
measurements were studied for each of the age groups
4 to 17. Figures 31 tlu'ougb 54 are presented as

examples of such bivariate distributions. The combina-
tions of measurements represented in these figures for

each of the age groups 6, 9, 12, and 15 are: Stature
and total posterior arm length; stature and chest ghth;
and chest girth and hip girth.

Regression of Weight on Stature

An analysis of the distributions of weight on stature

for boys and girls incUcates a logarithmic relationship

for the sample of boys aged 4 to 14 and for the sample
of girls aged 4 to 11. The inclusion of older ages in

3 For ages 15, 16, and 17 the variances and covariances were computed separately
for socioeconomic groups A and B and then pooled to obtain the above correlations.
Hence they are not based on the total number of cases (see tables 34 and 35), as chil-

dren of unknown socioeconomic status were excluded.

both samples led to nonlogaritlmiic relationships. The
results presented below are based, therefore, on the
specific age ranges mentioned above. The regression

of natural logaritlim of weight on stature is given by
logvw=4.2296+ 0.0183(iJ— 137.7317) for boys aged 4 to

14, and log,w=4.0620+ 0.0206(/?— 129.0324) for ghls
aged 4 to 11.^^"^ In each of the formulae w stands for

weight in pounds and H for stature in centimeters.

These formulae are based on 55,175 boys and 37,842
gu'ls. The fact that the regression of weight on stature

is logarithmic indicates that the relative rate of increase

in w^eight per unit height is constant for the age ranges
specified above. Thus, the relative rate of increase for

boys aged 4 to 14 is 0.0183 pound per centimeter in

height, and for girls aged 4 to 11, 0.0206 pound.

-« See figs. 55 and 56 in pocket on back of cover.
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Figure 31.—Distribution of 4,157 6-year-old boys on basis of stature and total posterior arm length.
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Figure 32.— Distribution of 6,242 9-year-old boys on basis of stature and total posterior arm length.

71



70

69

68

67 I

«S 1 1 1

65 1 2 2 11 1

64 1 1 3 3 2 2 2 12 1

2 63 ' ' ' 5 ' 1 2 ^ 2 2 1

UJ 62 ^ 1 r 2 2 2 4 5 7 7 6 5 5 '
'"

' 1 2 2

1

112 1

3 5 1 5

5 3 4

6 18 11

3

27

3

1 1

3 6

16 24

10

16

9

8

3

5

8 6 5

3

5

2

3

1

1

g" 1 3 7 3 16 14 27 25 19 23 18 20 11 12 7 3 3 3 1 1 1 r

O 5S 1 1 1 2 1 6 12 17 26 50 32 35 31 29 31 35 28 20 4 7 2 I 2 2

I 57 1 1 4 5 9 20 54 55 42 56 61 58 52 32 21 27 9 9 9 2 2 2 1

O 56 1 12 4 8 1 1 10 21 34 55 64 71 73 68 61 50 32 21 15 14 4 3 2

g55 2 3 2 9 21 22 35 51 73 94 78 67 48 61 46 58 20 17 6 3 2 t

-• 54

153
1 2 5 1 1 14 38 44 67 86 98 98 84 87 68 50 26 18 11 9 3 4 1

1 1 3 6 13 24 29 53 62 92 79 102 92 95 63 45 51 27 17 9 5 1 1

< 52 II 19 19 40 50 68 83 85 90 69 56 39 24 15 17 2 2 3 1 1 1 1 1

o =' 1 1 2 3 5 14 22 31 52 61 61 68 74 61 46 29 31 19 13 5 2 11 1 1

a: 50 1 1 3 4 14 21 24 39 45 56 33 44 31 16 17 13 5 7 1 111 1

1- 49 , 2 7 5 7 17 20 21 27 34 17 30 20 13 13 3 5 5 2 3 1 1

CO
O "8 1 1 5 5 8 7 13 8 II 10 16 15 9 7 4 4 2

°-- 47
_J

1 1 4 2 3 7 6 4 8 9 8 3 6 3 2 1 1

< 46 1 1 2 3 3 6 6 4 5 2 2 2 1 1

O 45 2 1 1 1 1 1

44 2 2 1

45
1 1 2 1 1

^2 i 1

4 1
I 1

40

39 1

38

120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 156 137 138 139 140141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164165 166 157 168169 170 1 172173 174 175 176 177 178 179 180

STATURE (CENTIMETERS)

Figure 33.—Distribution of 6,612 12-year-old boys on basis of stature and total posterior arm length.

<

o

2 7 2 9 7 7 10 15 23 20 7

2 2 3 5

1 2 1 S 7 5 13 11 27 17 30 22

'

2

3

2

15

10

20

9 4

11 16

31 34

15

30

37

12

34

58

t9

48

65

36 28 40 39 28 39

57 44 47 42 46 3P

59 53 50 37 27 17

3 3 1 1 6 e 14 20 32 37 50 52 58 52 57 48 35 33 28 17 II

2 1 3 6 9 9 17 20 39 34 50 63 5i 45 44 32 30 20 12 (2 6 5

2 4 9 12 20 19 23 26 51 45 46 29 41 37 34 21 13 9 8 4 4 2

2 1 3 14 12 17 30 38 44 26 37 2B 39 22 2) II a 7 3 2 1

1 4 7 12 17 17 27 25 31 24 15 15 9 6 1 5 1

13 13

15

13 18 23

16

25

5 3

10

2

6 6 2

2

" 1

6 to 6 4 1 4 3 3 2 I

2 3 7 1 1 3 2 1 1

25 20 16 15 17 6 9

25 15 10 5 5 2

1 35 i36 137 138 i39i40 I4i (42 143 r44 M5 i46 147 148 149 i50 15' 152 153 (54 155 i56 i57 158 i59 i60 i6i 162 i63 164 i55i65 I67 168 I69 I70i7i i72 173174 175 iT6 i7 7 176 179 iBO i8l 182 183 i34 (85 186 iB7 i8BtS9 190 i9i i92 i93 i94 i95 /96r97 198199 200

STATURE (CENTIMETERS)

Figure 34.—Distributiou of 4,702 15-year-old boys on basis of stature aDd total posterior arm length.
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Figure 35.—Distribution of 4,559 6-year-old girls on basis of stature and total posterior arm length.
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Figure 36.—Distribution of 6,174 9-year-old girls on basis of stature and total posterior arm length.
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Figure 37.—Distribution of 5,866 12-year-old girls on basis of stature and total posterior arm length.
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Figure 38.—Distribution of 3,991 15-year-old girls on basis of stature and total posterior arm length.

79

78

77 .

76
1 1

'

75

74
, , ,

73 •
1 3

72
1 1

71
1 2

70 I 1 1 1 1 1 1

69 1 2 1 1 1 4 1 1

68
1 t 1 1 2 4 3 2 2 1 1 1

67 1 1 2 2 2 4 14 4 5 4 3 4 4 2 2 1

66 1 1 2 1 2 4 3 5 7 4 7 8 7 6 4 4 2 1 3

65 1 2 14 8 5 6 8 13 7 15 11 18 10 12 8 4 7 5 3 2

64 1 2 8 5 9 12 9 13 19 20 20 19 12 12 16 15 4 4 2 2 2 1 2 1

63 1 1 2 4 3 II 14 10 24 21 25 24 28 24 29 25 28 13 12 13 6 5 2 1 1

62 1 1 4 3 9 13 11 20 34 36 46 44 37 39 36 29 16 20 15 9 12 6 3 4 2

61 1 1 2 3 12 15 20 22 32 43 53 52 44 51 42 40 30 26 12 9 5 4 7 2 1 1 1

60 1 1 2 3 7 18 14 23 37 53 45 54 57 50 54 49 47 36 25 24 10 8 4 2 2 1

59 3 5 3 7 10 15 29 27 27 53 56 54 53 45 26 29 30 22 10 5 8 9 3 2 1

58 1 1 1 4 9 15 16 33 38 47 39 43 27 50 34 24 17 14 14 9 6 2 2 1 1 •

57 1 1 2 1 9 5 9 6 IS 22 34 22 27 29 37 20 22 13 11 8 6 2 4 1 1

56 1 2 5 8 7 13 [1 21 12 15 19 17 14 13 4 4 8 2 4 2 1 1

55 1 2 5 3 2 4 6 7 12 9 13 7 8 3 7 2 5 7 2

54 3 1 1 1 4 6 e 9 5 5 7 3 1 1 2 3 1 2

53 1 2 4 1 3 4 2 2 4 2 2 2

52 1 1 1 1 1 1 1 1

51 1 1 1

50 1

49

48

47

46

45

95 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136137 138 139 140141 142 143144145146147148149

Figure 39.

STATURE (CENTIMETERS)
-Distribution of 4,157 6-year-old boys on basis of stature and chest girth.

294020" -41- 75



CO
cc
LU
I-u

o

1- 78

2 77
hi
O 76

^-^ 75

LlI 74

> 73

o
CO

72

71

1-
70

(0
LU 59

X 68

o 67

u. 66

o 65

X 64

1- 63

cc 62

1

1

1 1 1

1 1

I

1

1

1

1

2

1

1

1

1

1

1

1

1

1

1

3

1

2

1

I

1

2 3

3 2

1

1

1

1

1 1 1

1 1 1

3 3 4

2 6 4

1

1

2

2

2

1

5

3

1

1

5

6

1

I 1

1 1

2

4

1 4

15 5

1 1

2 1

1 1

2 3

2 4 1

3 1 3

6 3 1

9 5 9

1

1

4

1

1

3

5

1

4

2

3

1

1

2

1

2

3

5

2

4

1

4

1

2

1

1

1

1

4 2

2

1

1

1

1 1

1

1

1 2 3 3 5 5 7 7 11 9 e 10 9 12 6 4 4 6 2 5 1 1 2 1

-
1 5 1 2 5 6 6 9 14 16 10 15 15 10 20 7 7 6 8 2 1 2 3 2 1 2

1 1 2 3 9 7 II II 13 27 22 22 27 19 20 15 12 12 12 2 7 4 7 1 2

II 14 3 II 9 15 21 29 25 36 32 30 27 30 20 19 22 14 15 6 5 2 2 1

2 4 7 II 8 23 21 31 34 38 40 36 35 39 33 28 24 21 10 13 11 6 6 2 1

I 1 3 2 II 7 24 29 27 37 42 49 53 65 44 47 51 27 18 24 14 12 5 5 5 2 1 1 2

2 2 3 1 6 9 19 24 31 42 55 40 55 56 56 50 50 42 29 18 20 16 13 5 3 5 2 2 4 1 1

1 I 1 2 3 6 14 24 22 32 48 54 48 55 67 61 60 52 51 25 35 13 17 16 8 7 3 1 4 1 1

1 2 1 2 3 5 12 18 24 35 49 38 50 59 56 47 57 36 38 35 28 25 16 17 7 6 5 1 2 1

1 1 1 S 8 9 15 15 14 40 37 4863 42 56 47 47 39 39 26 21 18 20 7 3 3 2 1 1 1

1 1 1 9 6 10 15 25 30 24 29 37 33 34 42 32 26 24 21 12 11 9 8 5 3 1 1

1 1 4
1 2 1 2 10 II 17 14 23 24 35 26 28 37 23 21 18 14 9 7 4 7 4 1 1

1 1 1 J 2

I

1

2 1

2 3

2

3

1

2

1

2

4

1

8

3

II

6

1

7

9

10 16 19 18 16 14 25

7 9 9 9 8 5 8

6 6 4 4 12 3

13 1 1

12

3

2

2

10

9

3

2

10 7 6

5 3 5

1 1

1

6 7 3

1

1

2

2

I

1

2 1

2 2 2 1 3 1 1 1 1

1

1

1

1 1

1

1

1

'

no 111 112 113 114 115 116 117 118 119 120121 122 123124 125 126127 128 129 130131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162163 164

STATURE (CENTIMETERS)
Figure 40.—Distribution of 6,242 9-yeai-old boys on basis of stature and chest girth.
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Figure 41.—Distribution of 6,612 12-year-old boj-s on basis of stature and ctiest girth.
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Figure 42.—Distribution of 4,702 lo-year-old boys on basis of stature and chest girth.
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Figure 44.—Distribution of 6,242 9-year-old boys on basis of hip girth and chest girth.
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Figure 45.

GIRTH OF CHEST SCYE (CENTIMETERS)

-Distribution of 6,612 12-year-old boj's on basis of hip girth and chest girth.
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Figure 46.

GIRTH OF CHEST SCYE (CENTIMETERS)
-Distribution of 4,702 15-year-old boys on basis of hip girth and chest girth.
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Figure 47.—Distribution of 4,559 6-year-old girls on basis of stature and chest girth.
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Figure 48.—Distribution of 6,174 9-3'ear-old girls on basis of stature and chest girth.

84



104

103

102
1

101
1

100 t 1

99 1

98
1

97 1

96 1 1

95 1 1

94 t 1 1 1 1

93 2 t 2

52 2 1 3 1

91 1 1 I 3 2 t 1 1 1 1 2 1

90 1 1 1 1 2 2 1 2 1 1 1 1
1

69
1 1 2 2 1 1 2 4 2 2 2 1 3 1 1 2 3 1 1 2

89 1 1 1 2 2 3 4 2 1 2 2 2 2 2 2 1

87 1 1 3 2 3 1 1 1 3 3 3 4 5 2 1 6 5 1 2 3 1 1 3

86 1 1 3 1 3 5 1 3 2 3 2 1 3 1 1 4 2 1 1

85 1 1 2 1 1 2 4 2 3 3 7 3 3 3 4 4 2 1 3 1 1 2

84 1 2 1 1 5 2 1 4 5 6 5 7 3 6 2 6 4 7 3 5 5 1 5 1 1 1 1

83 •
1 1 3 6 1 3 3 2 5 7 6 e 6 4 4 7 4 5 5 4 2 5 2 2 1

82 1 1 2 2 3 1 1 2 7 10 10 11 8 9 9 15 12 10 8 8 5 4 4 2 4 2 3 3

81 2 3 3 2 2 2 8 7 12 6 9 11 11 10 6 9 14 11 11 6 7 10 3 3 4 1

80 1 1 1 1 2 3 4 5 2 7 3 8 8 11 10 11 13 15 16 17 10 13 4 8 6 2 2 2 1 1 1

79 1 2 2 3 3 2 8 3 8 10 10 19 12 10 22 16 13 12 12 II 9 9 3 2 2 2 3 1 2

78 1 2 1 2 4 8 10 10 7 8 10 11 12 18 16 23 26 18 13 17 15 7 13 8 7 4 5 3 2 2

77 2 2 1 3 3 5 10 9 11 10 8 13 28 18 23 25 24 20 25 21 13 11 13 7 9 4 4 5 4 1 1

76 2 1 2 3 5 5 4 9 11 13 15 20 21 28 26 18 21 21 22 16 18 12 13 14 7 4 5 3 1 1 2 1

75 1 2 1 2 1 2 3 7 9 10 13 17 20 23 21 18 24 26 30 11 28 21 16 16 11 6 8 1 3 1 3 1 1

74 1 2 1 2 3 2 3 10 12 14 22 20 20 29 22 28 32 28 27 32 20 20 II 19 16 10 6 2 5 1 1 1

73 1 3 1 5 3 6 6 12 10 16 21 16 21 31 33 32 37 27 36 18 16 19 10 14 9 3 4 5 2 2 2 1

72
1 1 4 3 2 5 II 10 17 11 22 31 20 22 29 22 30 36 23 22 18 14 8 7 7 4 6 3 2 1

71 1 1 1 1 2 2 1 5 II 13 12 14 17 22 20 32 18 32 23 22 35 23 28 19 20 10 5 3 3 5 2 2 1

70 1 1 2 1 1 1 9 4 6 10 15 19 19 23 20 20 23 40 35 21 29 21 17 17 4 11 6 5 9 2 2 I 1

69 2 2 11 1 1 5 2 5 3 9 17 14 20 20 16 24 15 15 23 17 20 20 14 19 9 10 6 1 6 2 3 2 1

68 1 2 2 1 10 5 8 8 12 12 15 13 20 19 18 21 20 17 18 19 15 8 II 7 6 6 3 1 2 1

67 1 2 2 5 5 7 12 4 9 11 16 11 9 13 14 17 20 11 3 13 7 4 1 1 2 1 1

66 1 1 2 2 3 11 6 4 9 6 7 9 13 15 11 17 10 15 5 8 5 4 4 3 4 3 1 1

65 1 1 1 2 8 2 7 3 8 4 10 9 10 6 7 6 8 8 5 3 4 3 1 1 1

64 1 1 2 2 2 2 3 1 7 3 10 8 4 8 7 6 6 1 3 2 2

63 1 1 3 4 3 2 5 1 1 5 5 1 2 1 2 1 2 1 1 1 1

62 z 1 1 1 1 1 2 2 3 2 2 2 3 3 4 1 1

61 1 1 2 1 1 1 1 1 1

60 2 3 1 1 3 1 1 1 1 1

59 1 1 1

58 1

57 1

56

55

120 121 122 123 124 125 126127 128129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167168 169170 171 172173 174

STATURE (CENTIMETERS)

Figure 49.—Distribution of 5,866 12-year-old girls on basis of stature and chest girth.
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STATURE (CENTIMETERS)

Figure 50.—Distribution of 3,991 15-year-old girls on basis of stature and chest girth.
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GIRTH OF CHEST SCYE (CENTIMETERS)
Figure 51.—Distribution of 4,559 6-year-old girls on basis of hip girth and chest girth.
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GIRTH OF CHEST SCYE (CENTIMETERS)

Figure 52.—Distribution of 6,174 9-year-old girls on basis of hip girth and chest girth.
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GIRTH OF CHEST SCYE (CENTIMETERS)

Figure 53.—Distribution of 5,866 12-year-old girls on basis of hip girth and chest girth.

Figures 55 and 56 -*" show the bivariate distributions

of stature and weight for boys aged 4 to 14 and guis aged
4 to 11. The broken curves shown on these figures

represent the average weiglit for a constant interval of

1 centimeter in heiglit. The smooth curves represent

plotted points calculated from the regression equation
(see p. 70) . As was expected from theoretical consid-

erations, the regression curves he slightly above the

curves drawn tlu-ough the averages.

^"' In pocket on back o fcover.

In addition to calculating the regressions for com-
bined age ranges as above, regressions were also ob-
tained for the natural logarithm of weight on height
for each of the age groups separately (4 to 14 for boys
and 4 to 11 for gu-ls). The formulae for these regres-

sion equations, the number of cases, the standard error

of estimate, and the standard errors of the coefficients

are presented in table 38. Tests of significance indi-

cated that all the regression coefficients are significantly

different from zero.
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GIRTH OF CHEST SCYE (CENTIMETERS)

FiGUEE 54.—Distribution of 3,991 15-year-old girls on basis of hip girth and chest girth.
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Table 38.

—

Regressions of logarithm of weight on stature for boys
aged 4 to H and girls aged 4 to 11

BOYS

Age
(years)

General formula: \og,w =a+b{H- H) i

Stand-
ard
error

of esti-

mate

Stand-
ard
error
of a

Stand-
ard
error
of 6

Num-
ber of

cases

'

4 log.w =3.6458+n.0180(H- 105.0226) 0. 0754 0.0027 0. 0005 798
5 log.M) = 3.7565+0.0193(//-l 11.9030) .0787 .0017 .0003 2, 134
6 log,a)=3.8578+0.0191(/;r-117.8057) .0776 .0012 .0002 4,082
7 log,Mi = 3.9554+0.0186(H^-123.2802) .0792 .0011 .0002 5,010
8 log.w =4.0552+0.0190(H- 128.6872) .0882 .0012 .0002 5,760
9 log,«'=4.I.536+0.0183(H- 1,33.8324) .0893 .0011 .0002 6,099
10 log,H;=4.2422+0.0190(i/-138.5239) .0965 .0012 .0002 6,488
11 log,?(' =4.3289+0.0185(K- 143.0184) .1006 . 0013 .0002 6,346
12 log,!/) =4.4264+0.0186(//- 1 48.1872) .1046 .0013 .0002 6,458
13 log«M'=4.5388+0.0179(H-154.1382) .1056 .0013 .0002 6,114
14 log.M' =4.6558+0.0175(//- 160.3205) .1033 .0015 .0002 4,661

GIRLS

log««' =

loge!/' =

IOgel'' =

log«;/> =

\OgeW-
10g,M' =

\OgeW-
\0%tW =

= 3.61564-0.
= 3.7238-f0,

:3.8281-t-0.

:3.9313-f0.
= 4.0329+0.
=4.1299+0.
=4.2360+0.
= 4.3500+0.

0189(H-
.0201(fl'-

0201(H-
0203(H'-
mmH-
,0201(H-
,0199(jy'-

0192(ir-

104.3897)

110.8678)

116.8038)
122.2041)

127.7287)

132.6518)

138.2099)

144.1213)

0841 0. 0027 0. 0005
0840 .0017 .0003
0887 .0013 .0002
0933 .0013 .0002
0989 .0013 .0002
1066 .0014 .0003
1149 .0015 .0002
1211 .0016 .0002

975
2,556
4,600
5,302
5,669
6,100
6,146
6,016

Measurements of Children Living in Dififerent

Regions of the Country

An analysis of the body measurements of children
living in different parts of the country was undertaken.
This was done at the request of manufacturers and dis-

tributors, whose experience had indicated that possibly
there are sufficient regional differences in the body
build of children to warrant consideration in distrib-

uting clothing and pattern sizes (see p. 51). The basic
classifications in the study were age, State, and sex.

The statistical quantities analyzed were means, stand-
ard deviations, and correlations. The means and
standard deviations were calculated for each age, State,
and sex for each of 19 measurements. Tliese are given in
tables 39 and 40. Correlation coefficients were calcu-
lated within each of the classifications for only 7 meas-
urements. These are given in tables 41 to 49, inclusive.

1 ti)= weight in pounds, 7i'=stature in centimeters and H=mean of stature in cen-
timeters.

2 Tliese regressions were obtained by combining for any given age the basic quan-
tities used in the calculation of the corresponding regressions of socioeconomic groups '

A and B of table 60.

Table 39.

—

Mean, standard deviation {centimeters) , and number of cases for each of 19 tneasurements by State and age for boys aged 6' to 14

WAIST HEIGHT

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

state
o o o o o

Gj O

o o o

Q 3 Q
r- Cd
C o
3

a
«

° S3

p
c '^
a a
3 fi

a
=3 r\

3
ny n c

03 Q 6o Q "bI

y CO z S CO ^ <5 CO 2; S CO iz; g CO % g CO 2 g CO z s CO % g CO 13

Alabama 71.16 3.51 283 75.21 3.79 436 78.91 4.22 483 82.40 4.22 495 86.43 4.57 548 89.74 4.84 510 93.41 ,5.13 ,533 97. 39 ,5.70 458 101. 76 .5.96 410
California 72.37 4.07 237 76.69 4.14 234 81.00 4.53 2(i4 84.99 4. 55 296 88.76 5. 32 274 92.85 4.80 283 96.03 5.43 278 99.84 5.19 284 103. 52 .5.19 277
Colorado 71.16 3.89 263 74.72 4.42 298 79.27 4.54 362 83.36 4.56 366 86.97 4.94 399 90.42 4.81 372 94.49 .5.23 414 98.64 .5.31 328 101.80 5.85 294
District of Columbia,
Maryland, and Vir-
gmia 72.52 4.22 430 76.25 4.51 502 80.55 4.82 535 83.98 5. 15 608 87.67 ,5.1H 6114 90.94 5. 23 582 95.62 5.84 917 99.42 5.84 1,117 103. 22 5. 70 894

Illinois 72.84
71.05

4.09
3.81

165
417

76.96
75.10

4.55
3.78

270
429

80.08
79.56

4.72
4.06

348
544

83.54
83.57

4.83
4.54

353
483

87.15
86.96

5.08
5.24

397
554

90.67
90.82

5.31
,5.11

409
.501

94.46
93.81

5.57
5. 55

411
321

97.88
97.88

5.99
5. ,57

406
229

101.48
102. 42

5.77
,5.61

?8?

Iowa 168
Kansas. 71.46 4. 00 220 75.35 4.34 320 80.20 4.57 34(i 83.33 4.54 332 87.36 5.15 3.59 91.25 5.10 354 96.08 5. 36 618 98.66 5.55 ,512 101.84 5.60 398
Michigan .. 71.73

71.83
4.00
4.11

176
563

75.51

75.91
3.87
4.02

248
559

79.43
80.26

4.65
4.59

345
577

83.24
84. 25

4.41
5.02

360
687

87.11
87.48

4.84
5. 06

465
617

90.37
91.09

4.98
.5.08

409
629

92.97
94.72

5.07
6.86

419
542

97.14
99.03

5.56
6.18

278
601

101. 40
103. 11

5.93
6. 96

??5
Minnesota 473
Nebraska 72.06 4.33 203 76.08 4.31 221 79.99 4.59 225 84.23 4.88 232 87.77 4.97 247 90.01 5. .58 202 93. 15 ,5.18 162 97.81 6. 68 134 101.31 ,5.14 52

Ohio 70.94 4.08 294 74.82 4.18 392 78.52 4.76 488 82.69 .5.01 576 86.42 4.85 .581 89.53 ,5.28 606 93.25 6. 26 568 97.54 ,5.68 ,519 100. 73 5. 90 356
Pennsylvania 71.74 3.91 253 75.25 4.43 290 79.01 4.75 299 83.38 4.97 316 86.07 5.05 345 90.34 5.44 336 94.13 ,5.74 413 97.98 6.34 461 102. 10 6.25 429
Tennessee 70.77 4.25 162 75.08 4.50 220 79.10 4.72 354 82.71 4.58 343 86.32 4.46 381 89.12 4.93 404 93.20 5. 10 336 97.04 6.69 344 101.91 5. 63 195

Texas — 71.94 3.54 330 75.79 4.04 434 79.54 4.27 415 83.59 4.22 431 87.60 4.46 434 90.93 4.76 480 94.99 .5.00 443 98.34 6.07 368 101. 60 5.09 213

Utah 72.16 4.37 161 76.37 4.01 245 80.17 4.36 308 84.12 4.85 364 87.56 4.79 441 90.55 5.29 411 93.64 4.84 347 97.46 5.13 216 101. 07 5.60 111

HIP HEIGHT

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan __-

Minnesota . _

Nebraska _

Ohio
Pennsylvania
Tennessee
Te.\as
Utah

57.21 .3.02 283 60.67 3.30 436 63.71 3.65 483 66.84 3.62 495 70.22 3. 96 ,548 73.09 4.17 510 76.29 4.47 533 79.79 4.93 458 83.17 5.08

57.73 .3.43 237 61.61 3.50 234 65.24 3.94 264 68.66 3.92 296 71.88 4.52 274 75.37 4.32 283 78.30 4.84 278 82.05 4.96 284 85.51 4.78
67.14 3.30 203 60.07 3.64 298 64.00 3.85 362 67.34 3.95 366 70.55 4.18 399 73.44 4.19 372 77.13 4.56 414 80.66 4.67 328 83.27 6.00

57.97 3. ,53 430 61.17 3.90 502 64.82 4.15 535 67.85 4.57 608 71.03 4.55 604 73.92 4.67 582 78.11 5.06 917 81.19 4.95 1,117 84.18 4.86

58.65 .3. 51 166 62.11 3.74 270 64.76 4.09 348 67.61 4.06 3,53 70.81 4.35 397 73.69 4.56 409 77.05 4.92 411 80.11 5.17 406 83.16 5.15

56.67 3.23 417 60.14 3.17 429 63.85 3.48 644 67.30 3,80 483 70.10 4.44 ,554 73.42 4.41 ,501 75.99 4.60 321 79.21 4.69 229 83.39 4.61

57.05 3,31 220 60.53 3.72 320 64.55 3.73 346 67. 23 3.85 332 70.79 4.36 3,59 74.01 4.44 354 77.32 4.55 518 80.36 4.86 512 83.44 4.91

57.57 3. 28 176 61.04 3.32 248 64.37 3. 93 345 67.68 3.80 360 70.83 4.09 466 73.66 4.26 409 75.91 4.42 419 79. 35 4.69 278 82.82 5.07

57.19 3.44 563 60.68 3.44 659 64.36 3.96 677 67.91 4.31 687 70.87 4.24 617 73.88 4.32 629 77.02 6.06 542 80.73 5.42 601 83.98 5.06

57.36 3.74 203 60.85 ,3.64 221 64.20 ,3.77 225 67.76 4.03 232 70.74 4.18 247 72.79 4.74 202 76.51 4.47 162 79.40 4.94 134 81.83 4.14

56.94 3. ,50 294 60.26 3.61 392 63.50 3.97 488 67.14 4.24 576 70.25 4.18 681 72.91 4.49 606 76.37 4.65 558 79.98 4.95 519 82.56 5.01

57.32 .3.41 253 60.33 3.86 290 63.61 4.19 299 67.25 4.32 316 69.62 4.27 345 73.48 4. .57 ,336 76.63 4.91 413 79.84 5.26 461 83.11 6.04

56.44 3.79 162 60.14 3.97 220 63.62 4.03 3,54 66.56 3.98 343 69.70 3.87 381 72.16 4.31 404 75.75 4.44 336 79.26 4.99 344 83. 28 4.86

58.27 2.98 330 61.41 3.48 434 64.74 3.72 415 68.26 3. .57 431 71.62 ,3.70 434 74.50 4.02 480 77.92 4.25 443 80.88 4.33 368 83.87 4.77

68.17 3.63 161 61.95 3.46 245 65.00 3.70 308 68.42 4.17 364 71.32 4.11 441 73.90 4.47 411 76.52 4.22 347 79.88 4.75 216 82.50 5.10

410
277
294

282
168
398
225
473
52

356
429
196

213
111

294020°—41- 91



Table 39.

—

Mean, standard deviation (centimeters) , and number of cases for each of 19 measurernents by State and age for boys
' 6 to 14—Continued

WEIGHT

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

state

©
ss
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en

|i
3
•z

03 d
CO

§1
3

a

1
ss
3
•z

P B o
3
•z

a
03o R

o

a
P
to

o

1
g P

CO

'5

t-< CO

Si
So
3

a
p
03

a§
3

46.93
50.11
46.19

48.63
50.32
47.17
47.35
48.66
47.44
47.67
47.29
47.51
45.65
48.59
47.88

5.28
5.95
5.40

6.67
7.56
6.16
5.69
6.81

6.39
6.32
6.73
6.02
5.94
6.92
5 89

283
237
263

430
165
417
220
176
563
203
294
253
162
330
161

51.44
55.39
50.14

53.36
55.02
52.02
52.00

6.21
6.88
6.77

7.58
7.84
6.59
7,22

436
234
298

502
270
429
320
248
559
221
392
290
220
434
245

56.05
62.05
56. 40

59.40
59.99
58.58
58.98
59.39

7.43
9.35
7.88

9.04
9.91
9.04
8.80
8.80

483
264
362

535
348
544
346
345
577
225
488
299
354
415
308

61.24
68.75
62.88

65.26
65.16
64.59
63.95
64.51
65.29
64.18

7.85
9.27
9.35

10.21
9.49
9.55
9.64
8.81
10.07
10 03

495
296
366

608
353
483
332
360
687
232
576
316
343
431

364

67.87 9.99
76. 72 13. 75
68. 28 10. 41

71.12 11.72
71.56 11.86
70.56 11.58
70. 35 10. 67
71.02 11.07
70.79 11.49
71. 10 10. 82
69. 65 10. 96
69. 91 12. 36
67. 12 10. 50
72.25lll.77

548
274

399

604
397
554
359
465
617
247
581
345
381

434
441

73.38
84.08
74.78

77.30
78.74
78.44
76.64
78.08
77.78
75.13
75. 51

78.33
72.39
78.68
74.96

11.83
14.38
11.32

12.66
14.27
13.75
12.41

13.35
13.10
11.99
12.22
13.62
11.04
12.90
11.48

510
283
372

582
409
501

354
409
629
202
606
336
404
480
411

80.30
92.34
82.82

88.31
86.20
83.82
87.30
82.69
86.01
80.55
83.17
85.86
80.49
86.53
81.14

14.48
15.74
14.72

16.99
16.15
15.50
15.68
13.22
15.60
12.79
15.91
15.65
14.10
14.69
12.39

533
278
414

917
411

321
518
419
542
162
558
413
336
443
347

88.88
104. 06
93.04

97.94
95.99
95.48
95.64
92.95

15.48
18.87
15.76

18.46
17.99
18.11
16.47
17 3?

458
284
328

1,117
406
229
512
278
601
134
519
461
344
368

101. 70
117. 04
101. 93

109. 96
107. 63
107. 10
107. 02
107. 55

19.72
19.90
17.53

19.97
19.96
20.97
19 07

41 n
California 277

'94

District of Columbia,
Maryland, and Vir-

ginia -- - R9'l

0S9
Iowa 168
Kansas ^qs

53.45 6..W 19.171 225
52. 60 6. 76
53.08'7.15

52. 1516. 99
52.2716.73
51.50,7.35
53.65 7.89
52. 32 6. 59

58.79 8 38 96. 57118. 48
93.04 17.48
93.69 17.32
96. 15118.82
90.53!l6.93
94. 53117. 31

89. 93 114.83

109. 03
102. 52

19. 79 i 473
16. 24 5258.08 8.67

56.9818.40
58.2918.46
56. 61 '8. 97
58.46 8.02
57. 37

i
7. 90

Ohio - - 63.59] 9.83
64.71111.02
61.51 9.05
65.22 10.07

1
63.961 8.76

102. 55
108. 29
103. 53
104. 17

18 92I 35fi

Pennsylvania
Tennessee
Texas . .. . .

21.02
18.49
17.82
17.21

429
195
?13

Utah 69. 63111.44 216i 99.27 111
1

STATURE

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-

ginia
Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania. _

Tennessee
Texas
Utah

117.24 4.90 283 122.83 5.16 436 127. 70 5.75 483 132. 42 5.64 495 137. 62 6.01 548 142. 05 6.55 510 147. 05 7.11 533 152. 62 8.15 4,58 159.40 8.90
119. 11 5.74 237 124. 99 5.71 234 130. 66 5.91 264 135.90 5.92 296 140. 80 7.13 274 146. 07 6.24 283 150. 69 7.48 278 157. 43 8.28 284 163.85 8 14
117.44 5.37 263 122. 20 6.06 298 128. 25 6.03 362 133. 65 5.91 366 138. 42 6.34 399 143. 07 6.34 372 148.44 7.26 414 154. 50 7. 56 328 159. 65 8.52

118. 37 5. 57 430 123.53 5.98 502 129. 19 6.52 535 133. 84 6.85 608 138. 48 6.64 604 143. 01 7.02 582 149. 37 7.83 917 155. 08 8.49 1,117 161.30 8 41

119.77 .5.43 165 125. 30 5.88 270 129. 47 6.27 348 133. 80 6.41 3,53 138.88 6.92 397 143. 38 7.24 409 148. 64 7.65 411 154. 05 8.65 406 159. 98 8.64
116.80 5.34 417 122. 46 5.04 429 128. 36 5.56 544 133. 65 5.94 483 137. 99 6.94 554 143. 10 6.71 501 147. 13 7.72 321 153. 12 8.16 229 160. 30 8.49
117.53 5.39 220 122. 94 5.78 320 129. 37 5.96 346 133. 54 5.99 332 138. 81 6.57 359 143. 89 6.99 354 149. 34 7.49 518 154. 81 8.08 512 160. 34 8.61
117. 85 5.39 176 123.24 5.12 248 128. 59 6.01 345 133. 61 5.70 360 138. 47 6.41 465 142.91 6.75 409 146. 47 6.88 419 152. 40 8.15 278 159. 68 8.96
117. 41 5. 53 563 122. 83 5.37 559 128.75 6.11 577 134. 26 6.54 687 138. 50 6.40 617 143. 33 6.63 629 148. 41 7.97 542 154. 56 8.69 601 160. 77 8.73
118. 53 .5.91 203 124. 00 5.79 221 129. 11 .5.99 225 134. 76 6.47 232 139.31 6.35 247 142. 30 7.11 202 146. 46 7.07 162 153. 57 8.30 1,34 159. 17 7.76
117.51 5.47 294 122. 92 5.60 392 127. 99 6.22 488 133. 41 6.52 576 138. 20 6.38 581 142. 34 6.79 606 147. 47 7.18 5.58 153. 71 8.11 519 158. 60 8.73
117. 34 5.27 253 122. 51 5.86 290 127. 70 6.09 299 133. 39 6.49 316 137. 08 6.46 345 142. 65 6.82 336 147. 71 7. ,59 413 153.46 9.02 461 159. 89 9.22
116.41 5.76 162 122. 59 5.92 220 127.94 6.23 354 132. 78 6.07 343 137. 49 6.22 381 141.41 6. 57 404 146. 82 7.04 336 152. 31 8.31 344 159. 89 8.37
118. 54 4.91 330 123.75 5.33 434 128. 74 5.70 415 134. 16 5.44 431 139.41 5.75 434 143. 74 6.20 480 148. 91 6.70 443 154. 18 7.42 368 159. 31 8. ,56

118.58 5.87 161 124. 07 5.52 245 129. 32 5.88 308 134. 59 6.21 364 138. 93 6.48 441 142.83 6.89 411 147. 15 6.47 347 152. 75 7.41 216 157. 54 8.23

410
277
294

894
282
168
398
225
473
52

356
429
195
213
111

GERVICALE HEIGHT

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

97.08 4.35 283 101. 96 4.68 436 106. 52 ,5.19 483 110.86 .5.20 495 115. 65 5. ,59 548 119.95 6.23 510 124. 71 6.71 533 129. 90 7.63 458 136. 07 8.05
98.60 5.00 237 104. 04 5.06 234 109. 08 ,5.56 264 114. 18 ,5.58 296 118. 67 6.60 274 123.75 5.84 283 127. 74 6.90 278 133. 60 7.55 284 139. 35 7.48
97.24 4.81 263 101. 61 5.43 298 107. 14 5.60 362 112.03 5.54 366 116. 57 5.97 399 120.98 5.90 372 126. 08 6.80 414 131.67 6.93 328 136. 43 7.90

98.14 5.02 430 102. 73 ,5.54 502 107. 98 5.94 535 112. 13 6.34 608 116.68 6.25 604 120.91 6.60 582 126.83 7.44 917 132. 02 7.86 1,117 137.68 7.83

99.00 4.71 165 104. 18 ,5.32 270 107. 98 ,5.76 348 111.96 ,5.90 353 116. 65 6.30 397 121.03 6.70 409 126. 02 7.24 411 130.94 8.11 406 136. 37 8.17
96.71 4.73 417 101.85 4.62 429 107. 17 ,5.04 544 112. 10 ,5.53 483 116. 15 6.42 554 120. 93 6.25 501 124. 92 7.15 321 130. 35 7.39 229 136. 89 7.78
97.20 4.65 220 102. 02 ,5.24 320 107. 76 5. ,34 346 111.67 ,5.60 332 116. 89 6.26 3,59 121.58 6. .50 3,54 126. 65 6.97 518 131. 79 7. ,38 ,512 136. 89 7.84
97.50 4.86 176 102. 29 4.78 248 107.29 ,5.64 345 112. 08 ,5.36 360 116. 83 6.04 465 120. 92 6.23 409 124. 21 6.46 419 129. 84 7.42 278 136. 35 8.26
97.18 ,5.08 563 102. 07 4.84 5,59 107. 41 ,5.49 0/* 112.36 6.03 687 116. 48 6.01 617 120. 99 6.22 629 125. 77 7. ,55 542 131.63 8.27 601 137. 38 7.97
97.74 ,5.48 203 102. 81 ,5.34 221 107. 50 .5.48 225 112. 72 6.09 232 117.09 6.13 247 119. 95 6.80 202 124. 09 6.53 162 130. 49 7.51 134 135. 65 6.91
96.99 4.95 294 101. 79 4.89 392 106. 36 5.76 488 111.39 6.03 576 115. 92 5.99 581 119. 80 6.34 606 124. 58 6.70 558 130. 29 7.45 519 1,34. 90 8.01
97.10 4.78 253 101.84 5.40 2S0 106.30 5.46 299 111.67 6.02 316 115. 11 6.08 345 120. 22 6.36 336 125. 17 7.07 413 130. 65 8.29 461 136. 37 8.49
96.30 .5.04 162 101. 62 ,5.26 220 106. 48 ,5.73 354 110. 79 ,5.64 343 115.25 5.79 381 118.82 6.18 404 124. 01 6. ,52 336 128. 99 7.64 344 136. 01 7.74
98.21 4.43 330 102. 70 4.82 434 107. 25 ,5.21 415 112. 21 5.19 431 117. 23 5.51 434 121.28 ,5.86 480 126. 31 6.31 443 131.02 6.78 368 135. 75 7.84
98.35 5.18 161 103.23 4.84 245 107. 95 5.23 308 112. 75 5.78 364 116. 95 6.03 441 120. 63 6.51 411 124.68 6.06 347 129. 97 7.03 216 134. 32 7.65

410
277
294

282
168
398
225
473
52

356
429
195
213
111

TIBIALS HEIGHT

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-

ginia
Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

31.30 1.82 283 33.12 2.11 436 34.77 2.20 483 36.37 2.15 495 38.18 2.35 548 39.67 2. .57 510 41.34 2.67 533 43.26 2.89 4,58 45.28 2.99
31.64 2.14 237 33.58 2.02 234 35.48 2. ,38 264 37.35 2.36 296 38.96 2.59 274 40.99 2.54 283 42.49 2.82 278 44.40 2.86 284 46.16 2.69
31.07 1.88 263 32.70 2.19 298 34.69 2.33 362 36.44 2.14 366 38.03 2.38 399 39.59 2.39 372 41.35 2.91 414 43.30 2.78 328 44.67 2.80

31.53 2.11 430 33.20 2.37 502 35.07 2. .35 535 36.56 2.56 608 38.29 2.65 604 39.73 2.66 582 42.15 2.91 917 43.92 2.93 1.117 45.59 2.84
81.94 2.00 165 33.89 2.09 270 35.30 2.29 348 36.78 2.27 353 38.45 2.39 .397 39.98 2. ,52 409 41.62 2.75 411 43.20 2.96 406 44.73 2.86
30.83 1,84 417 32.72 1.88 429 34.77 2.05 544 36.49 2.19 483 38.04 2.64 5,54 39.78 2.62 501 40.99 2.62 ,321 42.84 2.74 229 44.99 2.64
31.72 2.00 220 33.52 2.19 320 35.57 2.23 346 37.08 2.30 332 38.99 2.55 3,59 40.73 2. ,54 3,54 42.49 2.65 518 44.18 2.91 512 45.70 2.77
31.48 1.95 176 33.29 2.11 248 35.11 2.30 345 36.86 2.25 360 38.56 2.43 465 40.00 2. ,50 409 41.29 2.67 419 43.06 2.71 278 44.87 2.76
31.38 2.02 563 33.08 2.02 559 35.02 2.36 577 36.68 2.46 687 38.01 2.49 617 39.68 2.46 629 41.40 2.91 542 43.32 ,3.08 601 44.95 2.86
31.08 2.09 203 33.02 2.10 221 .34. 66 2.15 225 36.58 2.30 232 38.22 2. ,58 247 39.36 2.68 202 40.63 2.60 162 42.93 2.86 134 43.96 2.60
31.20 1.92 294 33.00 2.03 392 34.69 2.19 488 36.53 2.36 576 38.15 2.39 ,581 39.60 2.45 606 41. 30 2.60 5,58 43.09 2.78 519 44.42 2.86
31.27 2.03 2.53 32.87 2.35 290 34.46 2.42 299 36.27 2.72 316 37.50 2.67 345 39.50 2.71 336 40.91 2.93 413 42.46 3.18 461 44.16 3.07
30.91 2.24 162 32. 76 2.04 220 34.60 2.29 354 36.12 2.27 343 37.75 2.18 381 39.11 2.49 404 41.10 2.47 .336 42.76 2.88 344 44.96 2.72
31.94 1.91 330 33.84 2.00 434 35.47 2.14 415 37.26 2.11 431 39.12 2.21 434 40.70 2.40 480 42.49 2.49 443 44.24 2.65 368 45.73 2.82
31.57 2.01 161 33.59 1.96 245 35.06 2.12 308 36.82 2.28 364 38.44 2.40 441 39.79 2.64 411 41.28 2.41 347 43.09 2.69 216 44.64 2.89

410
277
294

282
168
398
225

473
52

356
429
195
213
111

92



Table 39.

—

Mean, standard deviation (centimeters) . and number of cases for each of 19 measurements by State and age for boys
' R to 14—Continued

BITROCHANTERIC DIAMETER

State

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-

ginia
Illinois

Iowa
Kansas ^--

Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

Age 6

21.24
21.62
21.14

21.52
21.90
21.30
21.12
21.36
21.10
21.35
21.21
21.11

20.91
21.40
21.30

1.08
1.16

1.12

Age?

21.96
22.41
21.77

22.22
22.66
22.15
21.94
22.20
21.96
22.29
22.01
21.99
21. 95
22.20
21.96

1.39
1.22
1.27

1.39
1.52
1.24
1.43

1.28
1.34
1.3'

1.31
1.38
1.44

1.44
1.15

Age 8

22.73
23.56
22.80

1.36
1.61
1.42

1.61
1.71

1.51
1.47
1.55
1.50
1.49
1.47
1

1.63
1.38

1.34

B§

Age 9

23.58
24.50
23.74

24.14
24.22
24.01

23,

23.94
23.98
24. 15

23.77
23.95
23.60
23.93
23.70

1.41
1.52
1.53

1

1.71
1..59

1.56
1.50
1.

1.70
2.63
1.69
1.59
1.62
1.43

Bon

Age 10

24.56
25.46
24.57

24.98
25.17
24.92
24.79
24.95
24. 85

25.09
24.66
24.78
24.47
25.01

24.58

6S

1.65
1.95
1.68

1.77
1.87
1.82
1.65
1.70
1.74
1.67
1.71

1.92
1.70
1.85
1.75

Age 11

25.40
26.58
25.56

25.89
26.22
26.11
25. 66
26.00
25.86
25.72
25.54
25. 87
25.19
25.88
25. 36

as

1.77
1.91

1.76

1.85

2.03
1.95

1.74
1.94
1.86
1.85
1.83

1.98
1.61
1.88
1.70

Age 12 Age 13

26.31
27.64
26.57

27.39
27.15
26.85
27.15
26.56
26.99
26.44
26.55
27.03
26.36
26. 92
26.18

1.93
2.07
2.07

2.36
2.10
2.14
2.15
1.77
2.10
1,

1.95
2.11
1.93
1.92
1.69

27.42
28.91

27.82

28.53
28.38
28.20
28.09
27.94
28.31
27.81

27.82
28.31
27.54
27.90
27.30

2.10
2.35
2.09

2,28
2.16
2.19
2.05
2.17
2,29
2.00
2,15
2.41

2.22
2.09
1.89

as

458
284

328

1,117
406
229
512
278
601

134

519
461

344
368
216

Age 14

28.94
30.46
28.85

29.97
29.80
29.68
29.40
29.63
29.85
29.27
28.99
29.75
29.07
29.12
28,45

2.40
2.26
2.10

2.38
2.42
2.52
2.28
2.34

2,35
2.07
2.29
2.61
2,11

2,32
2.13

410
277
294

894
282
168
398
225
473
52

356
429
195

213
111

CHEST GIRTH AT ARMSCYE

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah...

60.23 2,79 283 61. 82 2. 77 436 63.94 3.27 483 65.53 3.22 495 68.02 .3.72 .548

61.08 2.76 237 63.23 3.08 234 65.85 3.81 264 68.13 3.76 296 71.01 ,5.23 274
60.23 2.82 263 61. 84 3.35 298 64.19 3.32 362 66.73 3.76 366 68.71 3.86 399

60.49 3.02 430 62.39 3.42 502 64,76 3.86 535 66.97 4.04 608 68.94 4.60 604
61.02 3.46 165 62.86 3.46 270 64.96 3.99 348 66.66 3.60 3,53 69.00 4.27 397
59.74 2.92 417 61.83 3.21 429 64.41 3.68 544 66.54 3.80 483 68.51 4.36 5.54

60.38 2,80 220 62.32 3.15 320 64.84 3.57 346 66.85 4.00 .332 68.99 3.86 3,59

60.50 3,29 176 62.82 3.51 248 64.98 3.85 345 67.01 3.93 360 69.31 4. ,36 465
59.87 .3.05 563 61.94 3,05 559 64.35 .3, 57 577 66.44 3.89 687 68.37 4.27 617
60.11 2.92 203 62.45 3.21 221 64.09 3. .59 225 66.51 4.07 232 69.26 3.98 247
60.14 3.24 294 61.84 .3.20 392 64.03 3,55 488 66.51 3.77 576 68.70 4.01 .581

60.16 3.10 253 62.26 3.27 290 64.38 3.41 299 66.84 4.36 316 68.63 4.90 345
58.82 2.85 162 61.11 3.24 220 63.19 3.61 3.54 65.04 3. 80 ,343 66.73 4.15 381

60.77 3.34 330 62.87 3.76 434 64.77 3. .59 415 67.27 3.95 431 69. 55 4.42 434
60.59 2,82 161 62.69 3.12 245 64.54 3.55 308 67.08 3.65 364 69.23 4.31 441

69.91 4.25 510 71.97 4.85 ,533 74.82 .5.00 4,58 78.64 6.09
73.34 5.03 283 75.66 ,5.32 278 79.15 ,5,98 284 82.95 6.16
70.93 4.14 372 73.46 4.97 414 76.53 5.23 328 79.61 5.61

70.98 4.45 582 74.27 ,5.61 917 77.23 5.84 1,117 80.71 6.17
71.41 4.91 409 73.91 .5.42 411 77.03 5.66 406 80.65 6.77
71.22 5.06 ,501 73.02 .5.27 321 76.75 5.53 229 79 90 6.63
71.16 4.46 354 74.18 5.03 518 76.63 5.21 512 80.31 6.02
71.51 4.92 409 73.29 4.86 419 76.47 5. .56 278 81.25 6.54
70. 81 4.61 629 73.57 .5.10 542 76.50 ,5.80 601 80.21 6.18
70. 51 4.34 202 71.83 4.59 162 75.69 ,5.42 134 78.98 5.30
70.79 4.25 606 73.26 4.95 558 76. ,38 5. 53 519 79.00 5.87
71.49 4.99 336 74.06 5.19 413 77.68 6.06 461 81. 57 6.41
68.71 4.08 404 71.32 4.61 336 74.85 5. ,58 344 78.25 5.82
71.86 4.55 480 74.22 5.09 443 76.62 5.51 368 79.39 5.59
71.27 4.25 411 73.54 4.47 347 76.25 5.05 216 79.28 5.44

410
277
294

894
282
168

398
225

473
52

356
429
195
213
111

WAIST GIRTH

Alabama .. . 54.15
54.59
53.32

53.80
54.31
53.85
53.70
53.42
63.16
53.43
53.39
53.27
52.77
54.25
53.75

2.94
3.00
2.65

2.88
3,50
2.88
2.94
3.20
3.13
2.66
3.29
2.81
2.79
3.40
2.60

283
237
263

430
165
417
220
176
563
203
294
253
162
330
161

55.17
55.17
54.28

55.02
55.31

55.02
54.83
54.52
54.41
54.97
54.49
54.70
54.17
55.34
55.03

2.69
3.00
2.96

3.37
3.26
3.14
3.04
3.02
3.15
3.28
2,86
3.07
2.97
3.77
2.97

436
234
298

502
270
429
320
248
559
221

392
290
220
434
245

56.32
57.30
55.68

56.57
56.63
56.94
56.63
56.09
55.91
55.88
55.54
56.22
55.66
56.49
55.97

3.17
3.81
3.21

3.76
4.05
3.71

3.58
3.54
3.42
3.36
3.29
3.26
3.36
3.40
3.10

483
264
362

535
348
544
346
345
577
225
488
299
354
415
308

57. 61

58.64
57.44

58.06
57. 84
58.20
57.77
57.01
57.39
57.48
57.27
57.73
56.71
58.19
57.60

3.37
3.69
3.76

4.01
3.77
3.93
4.08
3.57
3.98
3.95
3.57
4.34
3.43
4.06
3.25

495
296
366

608
353
483
332
360
687
232
576
316
343
431

364

59.31
60.89
58.51

59.23
59.16
59.42
58. 95
58.60
58.40
59.21
58.66
59.10
57.90
59.59
59.00

3.75
5.07
3.85

4.39
4.17
4,17
3.68
4.12
4.30
4.06
3.99
5.02
4.02
4.69
4.27

548
274
399

604
397
554

359
465
617
247
581
345
381
434
441

60.63
62.12
59.84

60.74
60.87
61.60
60.44
60.30
59.93
60.01
60.06
61.12
59.14
61.44
60.08

4.50
5.21

3.89

4.30
4.96
5.22
4.19
4.88
4.69
4.06
4,43
4.91

3.90
4,93
3.90

510
283
372

582
409
501

354
409
629
202
606
336
404
480
411

61.98
63.71

61.56

63.24
62. 68
62.25
62.97
61.23
61.58
60.90
61.67
62.49
60.80
62.88
61.33

4.79
5.43
4.73

5.84
5.23
4.72
5.01

4.49
4.75
4.01
5.03
5.23
4,67
5,18
3,82

533
278
414

917
411
321

518
419
542
162

558
413
336
443
347

63. 55

65. 38
63. 73

64.81
64.45
64.82
64.10
63.35
63. 52

63.32
63.76
64.47
62.83
64.30
62. 86

4.25
.5.59

4.74

5.36
5.07
5.44
4.58
5,32
5.02
4.55
4.89
5.19
4.68
5.28
4.33

458
284
328

1.117
406
229
512
278
601
134
519
461
344
368
216

66.03
68.08
65. 16

66.93
66.33
66. 05
66.39
65.91

65. 51

65.13
65.16
66.83
65.15
66.02
64.61

4.96
,5.90

4,36

5.54
5,12
,5,59

4 85
4.74
5,10
4.45
4.89
.5.43

4.64
4.89
4.16

410
?77

Colorado
District of Columbia,
Maryland, and Vir-

ginia - -

294

894

Illinois 282
168

Kansas 398

Michigan
Minnesota
Nebraska
Ohio

225
473
52

356

Pennsylvania
Tennessee

429
195

Texas, 213

Utah 111

HIP GIRTH

Alabama 60.10 3.13 283 61.95 3. ,59 436 64.06 3.91 483 66.41 4.00 495 69.14 4.71 548 71.32 5.15 510 73.86 ,5,80 533 76.76 5.79 458 80.82 6.71 410

California 61.60 3.31 237 63.78 3. .52 234 67.15 4,68 264 69.78 4. 35 296 72.78 5.91 274 75.56 6.11 283 78.23 6.19 278 81.38 6.32 284 85.35 6, ,38 277

Colorado .. 59.62 3,19 263 61.45 3. ,56 298 64.30 4.02 362 67.14 4.55 366 69.19 4.70 399 71.94 5.10 372 74. 58 ,5.66 414 77,84 5.67 328 80.56 ,5,83 294

District of Columbia,
Maryland,'and Vir-
ginia 60.91

61.70
3.67
4. ,37

430
165

63.00
63.81

4.11
4.23

502
270

65.65
65.83

4.69
,5. 05

535
348

68.23
67.86

4.98
4.78

608
353

70.60
70.49

5.25
5.50

604
397

72.92
73.36

5.41
6.08

582
409

76.96
75.89

6.55
6.17

917
411

79.84
79.18

6.58
6.23

1.117
406

83.54
82.74

6.74
6.59

894

Illinois . 282

Iowa.. 60.29 3. .53 417 62.57 3.69 429 65.48 4.45 544 67.94 4.70 483 70.44 5.22 554 73.60 5.68 501 75.48 6.15 321 79.15 6.44 229 83.07 7.03 168

Kansas.. . . . 60.22 3,35 220 62,31 4.06 320 65.54 4.27 346 67.67 4.63 332 70.48 5.05 359 72.74 5.21 354 76.73 6.19 518 79.54 ,5.78 512 82.78 6.16 398

Michigan. . 60.32 3.86 176 62.49 .3.72 248 65.58 4, ,54 345 67.49 4.39 360 70.12 4.99 465 73.07 5.81 409 74.37 5.13 419 77.84 6.24 278 82.47 6.17 225

Minnesota.. . - ... 60.01 3.71 563 62.33 3.80 559 65.07 4.24 ,577 67.94 4.94 687 70.16 ,5.24 617 72.63 5.53 629 75.62 5.88 542 79.01 6.51 601 82.73 6.35 473

Nebraska .

.

60.31 3,68 203 62.82 3.98 221 65.11 4.40 225 67.91 4.86 232 70.75 4.95 247 72.06 5.22 202 74.15 5.49 162 78.10 5.93 134 81.35 5.43 52

Ohio 59.74 3 99 294 61.85 ,3.66 392 63.98 4.19 488 67.00 4.70 576 69.38 4.83 ,581 71.80 5.42 606 74.44 5.72 558 77.98 6.25 519 80.72 6.35 356

Pennsylvania 59.82 3.76 253 62.56 ,3.92 290 65.32 4.21 299 67.99 5.22 316 70.01 5.80 345 73.06 5.89 336 76.29 6.27 413 79.80 6.83 461 83.43 6.98 429

Tennessee ... 58.70 3 37 162 61.70 4 23 220 64.00 4.63 3,54 66.35 4. .51 343 68.72 4.95 381 70.59 4.75 404 73.90 5.55 336 77.01 6.26 344 80.96 6.25 195

Texas 61.22 4,07 330 63.62 4,46 434 65.61 4.13 415 68.53 ,5,00 431 71.45 5.43 434 73.88 5.58 480 76.84 5.92 443 79.02 6.18 368 82.21 5.95 213

Utah 60.27 3.20 161 62.29 3.45 245 64.40 3.98 308 67.25 4.10 364 69.72 5.26 441 71.68 4.89 411 73.84 4.93 347 76.82 5.35 216 79.62 5.78 111
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Table 39.— Mean, standard deviation (centimeters), and number of cases for each of 19 measurements by State and age for boys
aged 6 to I4—Continued

NECK-BASE GIRTH

Age 6 Age 7 Ages Age 9 Age 10 Age 11 Agel2 Age 13 Agel4

State

i P
CO

11
3

a
© Q

CO

©

3 P
CO

3
1

P
CO

"0

© ©

3
g R

CO

si
3
2

g
-

P Is
3

as
© P

CO

© ©

Is
3
z

©
CO

3
•z.

§ P
CO

© ©

3

Alabama 28.89
29.26
29.04

29.08
29.57
29.30
29.37
29.15
29.46
29.89
29.62
29.28
29.13
28.83
29.31

1.49
1.27
1.39

1.60
1.49
1.29
1.47
1.44
1.40
1.44
1.38
1.69
1.40
1.42
1.32

283
237
263

430
165
417
220
176
563
203
294
253
162
330
161

29.86
29.97
29.59

29.85
30.20
29.97
29.98
30.00
30.17
30.64
30.41
30.25
30.08
29.69
30.07

1.34
1.34
1.57

1.60
1.64
1.35
1.42
1.44
1.44
1.48
1.44
1.69
1.49
1.45
1.37

436
234
298

502
270
429
320
248
559
221
392
290
220
434
245

30.60
30.78
30.50

30.66
30.78
30.69
31.05
30.80
31.05
31.14
31.03
31.15
31.01
30.18
30.64

1.44
1.40
1.54

1.63
1.73
1.46
1.57
1.47
1.53
1.55
1.55
1.85
1.52
1.45
1..52

483
264
362

635
348
544
346
345
577
225
488
299
354
415
308

31.30
31.60
31.34

31.37
31.44
31.33
31.63
31.40
31.68
31.92
31.90
31.89
31.60
31.12
31.49

1.37
1.47
1.70

1.60
1.67
1.54
1.60
1.56
1.61
1.49
1.54
2.02
1.55
1.62
1.52

495
296
366

608
353
483
332
360
687
232
576
316
343
431
364

32.06
32.49
31.99

31.95
32.04
31.87
32.28
32.15
32.17
32.74
32.49
32.53
32.26
31.72
32.17

1.54
1.73
1.58

1.67
1.84
1.49
1.63
1.62
1.64
1.60
1.59
2.11
1.73
1.75
1.68

548
274
399

604
397
554
359
465
617
247
581

345
381
434
441

32.63
33.16
32.63

32.74
32.89
32.70
32.81
32.90
32.97
33.11
33.17
33.04
32.89
32.35
32.62

1.63
1.67
1.62

1.91
1.93
1.71
1.72
1.73
1.71

1.62
1.65
1.99
1.55
1.74
1.69

510
283
372

582
409
501
3.54

409
629
202
606
336
404
480
411

33.39
33.87
33.62

33.86
33.84
33.34
34.13
33.45
33.80
33.69
33.96
33.78
33.71
32.95
33.30

1.75
1.91
1.86

2.15
1.96
1.78
1.86
1.83
1.75
1.65
1.85
2.03
1.85
1.89
1.78

533
278
414

917
411

321
518
419
542
162
558
413
336
443
347

34.50
35.53
34.71

34.82
35.06
34.54
35.11
34.59
34.73
35.17
35.08
34.96
34.92
34.02
34.35

2.01
2.19
2.12

2.31
2.36
2.03
2.11
2.19
2.12
2.13
2.13
2.36
2.20
2.08
2 02

458
284
328

1,117
406
229
512
278
601

134
519
461
344
368
216

35.86
37.09
35.66

36.12
36.65
36.15
36.30
36.44
36.21
36.15
36.05
36.44
36.22
35,10
35.49

2.36
2.46
2.32

2.52
2.45
2.39
3.32
2.49
2.38
2.23
2.13
2.61
2.26
2.08
2.08

410
277
9q4

District of Columbia.
Maryland, and Vir-

89+
Illinois '>8'>

Iowa
Kansas

168
398
??5

Minnesota
Nebraska
Ohio

473
52

356
Pennsylvania
Tennessee
Texas
Utah

429
195
213
111

ARMSCYE GIRTH

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

26.97 1..5R 283 27.95 l.,52 436 29.10 1.83 483 30.12 1.69 495 31.41 2.08 548 32.49 2.29 510 33.68 2.44 533 35.32 2.62 458 37.38 3.12
27.58 1.63 237 28.79 1.64 234 30.35 1.86 264 31.47 2,07 296 32.93 2.55 274 34.37 2.37 283 36.22 2.73 278 39.01 3.24 284 41.40 3.19
27.74 1.62 263 28.50 1.78 298 29.91 2 01 362 31.27 1.95 366 32.28 2.05 399 33.37 2.19 372 34.64 2.46 414 36.33 2.65 328 37.85 2.82

27.72 1.86 430 28.92 2.02 502 30.02 2.07 535 31.35 2.14 608 32.37 2.33 604 33.64 2.39 582 35.30 2.95 917 36.94 .3.11 1.117 38.70 3.14
28.24 1.93 165 29.37 1.90 270 30.48 2.21 348 31.53 1.98 353 32.63 2.30 397 33.93 2. ,51 409 35. 43 2.65 411 36.91 2 97 406 38.78 3.04
27.41 1.63 417 28.72 1.78 429 30.01 1.96 544 31.27 2.04 483 32.40 2.30 554 33.85 2.41 ,501 34.69 2.72 321 36.84 2 86 229 38.70 3.47
27.30 1.69 220 28.39 1.89 320 29.79 2.06 346 30.95 2.04 332 32.05 2.10 359 33.28 2.14 354 34.88 2. ,58 .518 36.17 2 61 .512 38.00 2.93
27.25 1.85 176 28.53 1.75 248 29.72 1.91 345 30.74 1.86 360 31.92 2.10 465 33.01 2.29 409 33.83 2.22 419 35.40 2 68 278 37.71 2 97
27.48 1.87 563 28.65 1.92 559 29.83 2.13 .577 30.97 2.21 687 31.87 2.30 617 33.22 2.42 629 34.69 2.65 542 36.27 2.93 601 38.26 3.16
27.66 1..W 203 28.87 1.65 221 29.80 1.72 225 31.13 2.06 232 32.43 2.15 247 33.23 2.20 202 34.19 2.27 162 36.27 2.79 134 37.73 2.71
27.84 1.77 294 28.89 1.72 392 29.89 1.85 488 31.19 1.99 576 32.29 2.09 ,581 33.32 2.26 606 34.63 2.39 558 36.37 2.78 .519 37.90 2.93
27.26 i.a3 253 28.41 2.11 290 29.99 2.31 299 31.18 2.67 316 32.12 2.87 345 33.51 2.60 336 35.02 2.89 413 36.88 3.30 461 39.04 3.41
27.38 1.73 162 28.80 1.81 220 29.92 1.86 354 31.08 1.95 343 32.03 2.11 381 32.82 2.02 404 34.31 2.38 336 36.01 2.76 344 38.04 2.80
27. 40 1.78 330 28.74 1.84 434 29.63 1.91 415 31.14 2.02 431 32.30 2.32 434 33.61 2.31 480 34.85 2.43 443 36.17 2 77 368 37.72 2,71

27.65 1.68 161 28.88 1.74 245 29.73 1.84 308 31.02 1.96 364 32.23 2.16 441 33.19 2.29 411 34.16 2.42 347 35.81 2.54 216 37.48 2.70

UPPER-ARM GIRTH

Alabama. . 16.92 1.18 283 17.24 1.33 436 17.67 1.43 483 18.25 1.47 495 18.98 1.74 ,548 19.52 1.97 ,510 20.26 2 16 533 21.06 2.13 458 22 24 2 38 41 (

California 17.56 1.25 237 18.09 1.32 234 18.95 1.74 264 19.64 1.65 296 20.58 2.26 274 21.43 2.36 283 22 24 2.38 278 23.38 2.35 284 24.63 2.58 27

Colorado ... .- 17.23 1.20 263 17.66 1.34 298 18.29 1.58 362 19.08 1.80 366 19.56 1.70 399 20.25 1.95 372 20.98 2.21 414 22.09 2.26 328 22.88 2.39 29-

District of Columbia,
Maryland, and Vir-
gmia.- 17.39 1.44 430 17.87 1..54 502 18.44 1.67 535 19.20 1.85 608 19.88 2.04 604 20.50 2.03 582 21.65 2.55 917 22.47 2.45 1.117 23.46 2 48 89^

Illinois.- _. ... . 17.81 1.64 165 18.26 ].,58 270 18.76 1.91 348 19.31 1.78 353 20.00 2.09 397 20.85 2.29 409 21.58 2.44 411 22.37 2 30 406 23.51 2. .51 28
Iowa 17.37

17.25
17.38
17. 26
17.30
17.23
17.03

1.30
1.28
1.50
1.33
1.49
1.49
1.31

417
220
176
563
203
294
253

17.83
17.62
18.03
17.87
17.95
17.67
17.51

1.39
1.48
1.36
1.44
1.47
1.32
l.,33

429
320
248
559
221

392
290

18.51
18.36
18.79
18.44
18.39
18.14
18.46

1.69
1.65

1.62
1.65
1.62
1.48
1..54

544
346
345
577
225
488
299

19.14
18.99
19.21
19.12
19.04

18.96
18.99

1.79
1.68
1.66
1.78
1.81

1.68
1.80

483
332
360
687
232
576
316

19.83
19.64

20.01
19.66
19.86
19.56
19. .58

1.90
1.82
1.83
2.05
1.99
1.70
2.23

554

359
465
617
247
581

345

20.69
20.25
20.76
20.35
20.34
20.23
20.49

2.16
1.89
2.17
2.05
2.00
1.96
2.18

501

354
409
629
202
606
336

21.10
21.42
21.16
21.14
20.81

20.94
21.32

2.21

2.24
1.97
2.16
1.97
2.16
2.24

321

518
419
542
162
558
413

22.36
22.21
22.19
21.99
21.98
21.99
22.54

2.37
2.16
2.27
2.31
2.27
2.40
2.60

229
512
278
601

134
519
461

23.35
23.34
23.60
23.05
22.85
22.82
23.67

2.67
2.37
2 31

2.40
2.14
2.27
2.64

16J

Kansas .. _ . 39

Michigan •>?

Minnp.<;ota. 47
Nebraska. .... . 5

Ohio 35f

Peimsvlvania. . - . 42<

Tennessee 16.81
17.38
17.34

1.31

1.50
1.11

162
330
161

17.39
17.98
17.79

1.44

1.66
1.30

220
434
245

17.94
18.43
18.34

1.63
1.56
1.47

354
415
308

18.55
19.19

19.14

1.62
1.83
1.57

343
431

364

19.04
19.97
19.77

1.85
2.11
1.96

381

434
441

19.58
20.73
20.33

1.71

2.12
1.88

404
480
411

20.34
21.42
20.95

1.96
2.29
1.84

336
443
347

21.46
22.04
21.83

2.24
2.41
2.04

344
368
216

22.60
22.95
22.88

2.45
2.2s
2.08

19

Texas. . 'K
Utah n

TOTAL POSTERIOR ARM LENGTH

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

41.19 2.18 283 43.45 2.24 436 45.52 2.49 483 47.35 2.50 495 49.59
41.82 2 43 237 44.19 2.42 234 46.45 2.63 264 48.62 2.61 296 50.72
41.25 2.41 263 42.99 2.57 298 45.57 2.63 362 47.72 2.84 366 49.79

41.78 2.50 430 43.77 2.66 502 46.01 2.85 .535 47.99 2.94 608 49.96
41.98 2.37 165 44.28 2.67 270 46.00 2 70 .348 47.94 2.90 3,53 50.06
40.68 2.19 417 42.90 2.32 429 45.35 2.52 544 47.54 2.55 483 49.35
41.49 2.51 220 43.47 2.52 320 46.05 2.60 .346 47.86 2.74 .332 50.02
41.45 2.30 176 43.68 2.38 248 45.84 2 60 345 47.81 2.63 360 49.97
41.37 2.33 563 43.54 2.37 559 45.83 2 62 577 48.17 2 99 687 49.95
41.60 2.52 203 43.86 2.41 221 45.96 2.61 225 48.29 2.81 232 50.21
41.19 2 37 294 43.24 2.36 392 45.37 2.73 488 47.52 2.81 576 49.58
41.26 2.49 253 43.43 2.60 290 45.53 2.74 299 47.96 3.00 316 49. 42
40.86 2.58 162 43.28 2.58 220 45.34 2.85 3.54 47.33 2.81 343 49.23
41.69 2.21 330 43.72 2.45 434 45.59 2 49 415 47.92 2 46 431 50.01
41.56 2.46 161 43.99 2.43 245 45.94 2.60 308 48.16 2.76 364 50.01

2.75
3.10
2.79

3.00
2.94
3.19
2.90
2.93
2.98
2.88
2.87
3.17
2.87
2.70
2.87

.548 51.52 2 86 510 53.50 3.14 533 55.98 3.36 4.58 58.71 3.85
274 53.03 2 91 283 54.80 3.29 278 57.46 3.68 284 60.21 .3.41

399 51.68 2.91 372 53.98 3.16 414 56.24 3.32 328 58.23 3.61

604 51.87 3.20 582 54.66 3.54 917 57.04 .3.62 1,117 59.44 3.72
.397 51.96 3.23 409 54.28 3.45 411 56.36 .3.49 406 58.69 3.63
554 5L59 2.88 ,501 53.31 .3.29 321 55.65 3. .53 229 58.57 3.48
3,59 ,52.08 2.90 354 54.59 3.25 518 56.53 .3.49 .512 58.91 3.65
465 51.94 3.05 409 53.44 .3.12 419 55.93 3.46 278 58.89 3.59
617 51.96 3.06 629 54. 09 3.54 542 .56.42 3.73 601 58.88 3.59
247 51.45 ,3.20 202 53.31 3.16 162 56. 22 3. ,57 134 58.46 ,3.71

581 51.21 2.97 606 53.48 3.12 5.58 55. 98 .3.40 .519 58.04 3.67
345 51.88 3. .33 336 53.87 .3. 37 413 56.14 3.68 461 58.77 3.76
381 51.01 2.98 404 53.38 3.02 336 55.86 .3.60 344 58.79 3.58
434 51.86 2.83 480 54.18 3.08 443 56.21 .3.20 368 58.16 3.54
441 51.81 3.11 411 53.49 2.91 347 55.83 3.38 216 57.96 3.70
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Table 39.

—

Mean, standard deviation {centimeters), and number of cases for each of 19 measurements by State and age for boys
^ 6 to 14—Continued

THIGH GIRTH

Age 6 Age 7 Ages Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State

a
Q

o

3

a

o
t-t m

3
^1

a
a

o

r
a
ea

1

11
as
3

a
P
CO

o

3

a
ca

1

o
(-1 m
^1
Eg
3
•z. 1

o

2 a
S o
3

a

1

•o

a «
3 i Q

CO

o
t-, Vi

aS
3

Alabama _- - 33.61

34.88
33.50

34.49
35.04
34.20
33.85
34.31

34.12
34.27
34.09
33.92
32.77
34.62
34.00

2.31

2.48
2.43

2.74
3.26
2.75
2.36
2.79
2.74
2.76
3.00
2.75
2.42
3.11

2.44

283
237
263

430
165
417
220
176
563

203
294
253
162

330
161

34.69
36.29
34.66

35. 70

36.06
35.58
35.05
35.75
35. 63
35. 74

35.23
35.47
34. 50
36.12
35.16

2.71

2.86
2.66

3.06
3.13
2.85
2.91
2.73
3.02
3.04
2.74
2.83
2.88
3.47
2. .56

436
234
298

502
270
429
320
248
559
221
392
290
220
434
245

35.88
38.56
36.21

37.35
37. 56

37.42
37.20
37. 43

37.10
36. 98
36.50
37. 26
35. 85
37.22
36.33

2.99
3.70
3.06

3.50
3.78
3.41
3.34
3.55
3.31

3.37
3.15
3.28
3.50
3.34
3.03

483
264
362

535
348
544
346
345
577
225
488
299
354
415
308

37.47
40.32
38.21

39.17
38.75
38.98
38.32
38.58
39. 00
38. 73

38.43
38.93
37. 34
39.18
38.42

3.11

3.35
3.60

3.83
3.49
3.71

3.47
3.35
3.69
3.83
3.40
3.93
3.54
3.96
3.21

495
296
366

608
353
483
332
360
687
232
576
316
343
431

364

39.21
42.35
39.41

40.54
40.31

40.69
40.10
40.29
40.27
40.54
39.92
40.34
38.92
41.16
39.92

3.63
4.54
3.67

4.07
4.16
4.07
3.89
3.95
4.06
3.95
3.82
4.52
3.73
4.45
4.03

548
274
399

604
397
554
359
465
617
247
581

345
381
434
441

40.50
44.20
41.24

42.09
42.19
42.81
41.59
42.02
41.83
41.51
41.51

42.35
39.95
42.71
41.17

4.09
4.76
3.89

4.17
4.60
4,54
4.05
4.34
4.21
4.12
4.16
4.56
3.55
4.47
3.68

510
283

372

582
409
501

354
409
629
202
606
336
404
480
411

41.98
45.81

42.63

44.63
43.58
43.60
44.21
42.70
43.58
42.74
43.01
44.22
42.10
44.44
42.49

4.45
4.67
4.32

4.89
4.72
4.56
4.63
3.91

4.43
4.01
4.31

4.61
4.21
4.63
3.67

533
278
414

917
411
321
518
419
542
162
558
413
336
443
347

43.44
47.35
44.69

46.14
45.29
45.94
45. 61

44.44
45.29
45.08
45. 14

46.21
43.83
45. 31

44.04

4.22
4.49
4.22

4.81
4.58
4.76
4.23
4.32
4.67
4.37
4.53
5.01

4. .53

4.46
3.79

458
284

328

1,117
406
229
512
278
601

134
519

461
344

368
216

45.56
49.55
45.76

47.99
47.03
47.63
47.11

46. 58
47.20
46.27
46.30
47.98
46. 04

47.11
45.33

4.72
4.70
4.18

4.78
4.65
5.11
4.22
3.87
4.60
.3.68

4.46
4.88
4.43

4.27
3.76

410
277
294

894
283

168

398
225
473
52

356
429
195

213

California - ..

Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Kansas _.

Michigan

Nebraska
Ohio
Pennsylvania
Tpnnes(;ep

Texas .-_--.
Utah 111

MAXIMUM CALF GIRTH

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

23.24 1.38 283 24.04 1.59 436 24.80 1.67 483 25.67 1.77 495 26.72 2.08 ,548 27.48 2.20 510 28.40 2.45 533 29.62 2.54 4,58 30.92 2.58
23.96 1.60 237 24.88 1.72 234 25.97 2.06 264 26.89 1.83 296 28.22 2.42 274 29.25 2. ,59 283 30. 24 2. ,57 278 31.55 2.73 284 32. 86 2.67
23.11 1.38 263 23.90 1.67 298 24.81 1.84 362 26.05 1.95 366 26.78 2.01 399 27.76 2.07 372 28.90 2.42 414 30.21 2.45 328 31.04 2.57

23.68 1.58 430 24.40 1.66 502 25. 32 1.86 535 26.33 1.97 608 27.16 2.02 604 28.07 2.11 582 29.61 2,61 917 30.90 2.74 1.117 32.34 2.69
24.01 1.84 165 24.75 1.73 270 25.57 1.96 348 26.29 1.89 353 27.25 2.11 .397 28.30 2.34 409 29.46 2.64 411 30. 59 2.62 406 31.93 2.82
23.25 1.62 417 24.19 1.59 429 25.22 1.89 544 26.20 1.86 483 27.19 2.10 554 28.29 2.29 ,501 29.08 2.65 321 30.57 2.67 229 31. 95 2.89
23.34 1.41 220 24.22 1.75 320 25.39 1.90 346 26. 25 2.04 332 27.30 2.00 359 28.20 2.14 354 29.69 2. .53 518 30.82 2,42 512 32.13 2.59
23.70 1.67 176 24.56 1.62 248 25.62 1.84 345 26.28 1.79 360 27.22 2.10 465 28.33 2.29 409 28.88 2.13 419 30.22 2.51 278 31.80 2.55
23.21 1.54 563 24.13 1.73 559 25.13 1.79 577 26.25 1.95 687 27.12 2.13 617 28.06 2.29 629 29.23 2.46 .542 30.65 2.69 601 32. 04 2.64
23.50 1.56 203 24.56 1.67 221 25.46 1.92 225 26.30 1.97 232 27.40 1.98 247 27.96 2.15 202 28.81 2.17 162 30.42 2. .52 134 31.35 2.29
23.66 2.26 294 24.40 1.54 392 25.07 1.82 488 26. 24 1.89 576 27.08 2.00 ,581 27.97 2.22 606 29.02 2, .31 5.58 30.35 2. .58 519 31.33 2.70
23.49 1.68 253 24.26 1.53 290 25.38 2.10 299 26.17 2.02 316 27.06 2.28 345 28.21 2.26 336 29. 32 2. .53 413 30.59 2.71 461 32.12 2.94
22.97 1.47 162 23.99 1.55 220 24.87 1.97 354 25.80 1.91 343 26.67 2.02 381 27.42 2.05 404 28.61 2.43 336 29.86 2.66 344 31.53 2.55
23.80 1.67 330 24.71 1.88 434 25.48 1.78 415 26.66 1.99 431 27.62 2.19 434 28.60 2.24 480 29.71 2.39 443 30.64 2.66 368 31.87 2.60
23.31 1.42 161 24.16 1.44 245 24.93 1.73 308 26.10 1.79 364 26.94 2.12 441 27.71 2.08 411 28.52 2.10 347 29.73 2.27 216 30.75 2.25

410

894
282
168

398
225
473
52

356
429
195

213
111

KNEE GIRTH

Alabama _. 24.94 1.42 283 25.89 1.46 436 26.71 1 61 483 27.65 1.65 495 28.77 1.85 548 29,70 2.10 510 30.65 2.32 533 31.87 2.26 458 33.25 2,42 410

Cahfornia 25.29 1.43 237 26,34 1.51 234 27.53 1.97 264 28.68 1.75 296 29.87 2.29 274 31.04 2.31 283 32.11 2.45 278 33.30 2.26 284 34.40 2.19 277
Colorado-. . - 24.81 1.34 263 25.55 1..56 298 26.72 1.76 362 27.76 1.83 366 28.63 1.95 399 29.73 2. 00 372 30.89 2.27 414 32.11 2.28 328 32.90 2.22 294
District of Columbia,
Maryland, and Vir-

ginia _ . 25.03
25.38

1.69
1. .56

430
165

25.88
26.33

1.78
l.,56

502
270

26.95
.27. 22

1.92
1.90

535
348

28.01
28.10

1.99
1.77

608
3,53

29.05
29.17

2.05

2.12
604
397

29.96
30.31

2.15
2.30

582

409
31.68
31.37

2.59
2.39

917
411

32. 96
32.51

2.54
2.41

1,117
406

34.10
33.59

2.36
2.38

894
Illinois 282

Iowa. 24.62 1. ,52 417 25.60 1.49 429 26.76 1.77 .544 27.80 1.75 483 28.82 1.91 5,54 30.06 2.15 501 30. 84 2.41 321 32.37 2.51 229 33.39 2. ,52 168

Kansas. _ . 25.21 l.,50 220 26.10 1.75 320 27.41 1.80 346 28.34 1.87 332 29.47 2.07 359 30.47 2.04 354 32.03 2.40 518 33.10 2.28 512 34.20 2.28 398

Michigan _ 25.22
24.83

1.59
1..53

176
563

26.05
25.77

1.53
1..58

248
5,59

27.25
26.89

1.91
1.73

345
.577

28.07
28.01

1.80
2.00

360
687

29.21

28.81
2.05
2.07

465
617

30.28
28.84

2.27
2.15

409
629

31.01
31. 04

2.14
2.29

419

542
32.37
32.25

2.42
2.48

278
601

33.65
33.45

2.12
2.38

225

Minnesota . 473

Nebraska 24.77 1 53 203 26.00 1.70 221 26.95 1.87 225 28.13 1.95 2.32 28.98 1.91 247 29.75 2.22 202 30.52 2.09 162 32.12 2.38 134 33.19 2.34 .52

Ohio -- 24.76 1.02 294 25.53 1.60 392 26.48 1.70 488 27.74 1.94 576 28.65 2.02 581 29.59 2.08 606 30.67 2.31 5.58 31.97 2.38 519 32. 95 2.42 356

Pennsylvania.. .. .. 24.89 1.48 253 25.84 1.62 290 27.03 1.74 299 27.81 2.14 316 28.69 2.32 345 29.87 2.29 336 31.04 2.48 413 32.08 2.61 461 33.21 2.53 429

Tennessee 24.48 1 40 162 25.64 1..54 220 26.63 1.82 3.54 27.49 1.77 343 28.44 1.92 381 29.28 1.93 404 30.53 2. 26 336 31.81 2.47 344 33.18 2.32 195

Texas 25.51
24.83

1.67
1 43

330
161

26.47
25.87

1.67
1.45

434
245

27.39
26.67

1.67
1.67

415
308

28.51
27.92

1.93

1.77
431
364

29.71
28.88

2.08
2.04

434
441

30.67
29.76

2.09
1.99

480
411

31.89
30.69

2.18
2.03

443
347

32.78
31,86

2.34
2,18

368
216

33.87
32,92

2.29
2.23

213

Utah 111

TOTAL CROTCH LENGTH

Alabama.. . 48.35 2 64 283 50.04 2.90 436 52.06 .3.12 483 53.58 3.16 495 55.60 3.54 548 57.28 3.72 510 .59. 45 4.31 533 62.26 4.84 458 65.67 5.32 410

California. .. 49.98 3 03 237 51.63 ,3.36 234 54.07 3.34 264 56.03 3.48 296 58.28 4.21 274 60.36 4.41 283 62.24 4.61 278 64.55 4.66 284 67.32 4.46 277

Colorado 47.93 .3.06 263 49.57 3.28 298 51.78 3.23 362 53.90 3.69 366 55.62 3.69 399 57.26 3.96 372 59.92 4.40 414 62.63 4.73 328 65.29 5.10 294

District of Columbia,
Maryland, and Vir-
gmia... .. . - 49.72 ,3.24 430 51.26 3.39 .502 53.25 3.62 535 55.15 3.59 608 56.85 3.83 604 58.75 3.90 582 61.74 4.91 91/ 64.53 .5.19 1,117 67.36 h. 20 894

Illinois 49.73
48.96
49.14
49.13
49.22

3.34
2.98
2.98
3.24
3 35

165
417
220
176
563

51.33
50.69
50.66
50.92
51.19

3.55
2.85
3.15
3.07
,3,13

270
429
320
248
559

52.99
52.65
53.03
53.14
53. 45

3.59
3.25
3.51

3.59
,3.49

348
544
346
345
577

54.82
54.53
54.59
54.86
55.76

3.75
3.49
3.57
3.47
4.16

353
483
332
360
687

56.71
56.24
56.62
56.72
57.15

4.08
3.81
3.70
3.98
4.10

397
554
359
465
617

59.02
58.51
58.53
58.81
,58. 88

4.49
4.17
3.92
4.37
4.48

409
501

354
409
629

60.99
60.38
61.40
60.31
61.09

4.53
4.73
4.73
4.18
4.68

411
321

518
419
542

63.76
63.86
63.32
63.31
64.06

5. 17

5.29
4.71
5.08
5.46

406
229
512
278
601

66.56
67.20
66.24
67.21
67.62

5.05
5.46

4.81
5,33
5.53

282

Iowa .- 168

Kansas 398

Michigan 225

Minnesota 473

Nebraska 49.26 2 99 203 51.36 3.26 221 53.19 3.70 225 55.28 3.94 232 56.96 3.72 247 58.02 4.19 202 60.12 4.19 162 63.72 4.93 134 67.06 5.17 52

Ohio 48.13
50.00

3.26
3 31

294
253

49.61
51. .58

3.38
3.22

392
290

51.29
53.73

3.78
3.33

488
299

53.70
55.53

4.06
3.95

576
316

55. 65
56. 95

3.83
4.40

581

345
57. 37
59.13

4.31
4.61

606
336

59.37
61.62

4.66
4.95

558
413

62,45
64.46

5.11

5.37
519
461

64.96
67.53

5.38
5. 45

356

Pennsylvania . 429

Tennessee .. .- 47.88 2 99 162 50.01 .3.34 220 51.87 3. ,57 3,54 53. 65 3.39 343 55.57 3.66 381 57.08 3.87 404 59.33 4.31 336 61.69 5.03 344 65. 26 ,5.14 195

Texas 48.49
48.72

3.13
3.24

330
161

50.45
50.44

3.34
2.91

434
245

52.37
52. 31

3.35
3.36

415
308

54.38
54.54

3.89
.3.68

431
364

56.32
56.37

4.11

3.91
434
441

58.09

58.05
4.29

3.90
480
411

60.72
59. 73

4.60
4.20

443
347

63.33
62. 48

5.22
4.79

368
216

65.94
65. 58

5.13
4.96

213

Utah HI

95



Table 39.

—

Mean, standard deviation {centimeters), and number of cases for each of 19 measurements by State and age for boys
aged 6 to 14—Continued

VERTICAL TRUNK GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State
o

3

a
s 3

z

a

o

6 "
3

o

ai
3

a
03 Q ss

3

a

3 i
1 03

o

11
3

a
P
aj

J- W
Gj aj
x: CO

aS
3
2

i
1

P

o

a o
3

104. 16

105. 92
103. 94

105. 50

105. 99
104.06
104. 18

104. 22

103. 96
103. 70
104.64
105. 39
102. 06
104. 18

104. 56

3.91
4.49
5.14

4.94
4.80
4.71

4.66
5.27
5.19
4.84
4.87
4.81
4.49
4.77
4.66

283
237
263

430
165
417
220
176

563
203
294
253
162
330
161

107. 59

109. 42

107. 08

108.86
109. 28
107. 91

107. 68
108.00
107. 74
108. 04
108. 17
108. 97
106. 14

107. 81

107. 96

4.56
4.85
5.76

5.18
4.83
4.60
4.94
4.75
4.68
5.23
4.88
5.08
4.96
5.04
4.81

436
234
298

502
270
429
320
248
559
221
392
290
220
434
245

110. 89
113.79
111.32

112. 99
112.51
112.07
112.12
111.78
111.99
111.38
111.49
112.89
109. 67
111.15
111.55

4.83
5.45
5.51

5.91

5.60
5.29
5.41
5.41
5.35
5.42
5.55
5.29
5.70
5.13
5.40

483
264
362

635
348
544
346
345
577
225
488
299
354
415
308

114.16
117.89
115. 76

1)6.66
115. 24
115. 67

115. 32
114.83
116.00
114. 97
115. 66
117. 25
113. 22
11.5.09

115. 57

4.83
5.23
5.75

5.89
5.60
5.36
5.72
5.07
6.02
5.83
5.71

6.33
5.46
5.60
5.38

495
296
366

608
353
483
332
360
687
232
576
316
343
431

361

118.23
121. 65
119.06

119. 99
118. 86
118.93
119. 12

118. 43

119. 13
118.83
119.15
120.04
116. 65
119. 11

118. 98

5.64
6.62
6.14

6.18
6.48
6,44
5.96
6.31
6.09
5.80
5.89
6.44
5.87
6.14
6.59

548
274
399

604
397
554
359
465
617
247
581

345
381
434
441

121.64
125. 83
122. 60

123. 77
123.07
123. 10

122. 62
122. 14

122. 94
121. 42
122. 60
124. 49
119. 81

122. 66
121.72

6.33
6.65
6.63

6.71
7.15
6.66
6.78
6.73
6.72
6.87
6.62
6.79
6.20
6.50
6.43

510

283
372

582
409
501

354
409
629
202
606
336
404
480
411

125. 61

130.64
127. 53

129. 19
127. 27
126. 23
127. 93
124. 96
127. 00
124. 60
126. 54
128. 82
124. 49
127. 13
125. 61

7.22
7.40
7.65

8.07
7.56
7.73
7.82
6.89
7.53
7.06
7.35
7.92
7.28
6.90
6.70

533
278
414

917
411

321

518
419
542
162

558
413
336
443
347

130. 91

137. 98
133. 07

134. 67
133. 08
132. 44

133. 16

130. 74

132. 59

132. 10

132. 41

134. 44
130. 40
131,93
130. 70

8.46
9.15
8.18

9.16
9.24
8.83
8.29
9.13
9.11
9.13
8.56
9.61

8,94
8.29
7.67

458
284
328

1,117
406
229
512
278
601
134
519
461
344
368
216

137. 72
144. 71

138. 85

140. 99
139. 06
139. 15

139. 31

139. 18
139. 93
138. 13

137. 76

140. 84
137.69
137. 21

135. 32

9,66
9,00
9.58

9.28
9.46
10.58
9.21
10.20
10.12
9.46
9.28
10.20

9.43
9.33
8.93

410
California 277

294
District of Columbia,
Maryland, and Vir-

ginia 894
Illinois ?8?
Iowa - 168

398
Michican 225

473
Nebraska 62
Ohio
Pennsylvania

366
429
196

Texas 213
Utah 111

Table 40.— Mean, standard, deviation (centimeters), and number of cases for each of 19 measurements by State and age for girls aged 6 to 14

WAIST HEIGHT

Age 6 Age 7 Ages Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State

CD P
CO
p

a
P
CO

^ 9.

ag
1° 1

P
CO

as
2° 1

P
Z°

c

g

.

P
CO 2°

1
g CO

IS2° 1
P
CO z°

i
g

P
CO

11
g

P
CO

Alabama 71.62
72.69
71.03

72.84
73.19
71.58
71.43
71.70

3.67
3.91

3.83

3.79
5.18
3.72
4.16
5 10

340
245
295

436
196
445
305
80

594
211
211
361
262
346
232

74.99
76.92
75.46

76.86
76.99
75. 71

75.81
75. 87
76.33
75.81
75.03
75.74
74.89
75.66
76.91

3.73
4.31
4.25

4.40
4.78
4.00
4.27
4.84
4,25
3.95
4.13
4.39
4.46
4.05
4.90

450
264
320

522
260
536
364
100

560
210
250
438
398
472
274

79.21
81.30
79.39

80.76
80.52
80.21
80.08
79.94
80.94
80.27
79.01
79.83
78.99
79.88
79.99

4.44
4.40
4.33

4.93
5.02
4.70
4.19
4.75
4.77
4.68
4,25
4,81
4.65
4.35
4.60

487
261
396

561
305
492
364
159
594
238
300
374
367
518
348

82,98
85.35
83.56

84.72
83.51
83.87
83.54
83.77
84.68
84.37
82.95
83. 35
82.82
83.48
84.02

4.42
4.94
4.65

6.16
6.03
4.70
4.93
4.66
4.69
4.68
4.76
4.83
4.78
4.62
4.87

.541

271

392

556
334
539
412
176
699
267
328
477
396
435
351

87.27
89.64
87.63

88.59
88.02
87.97
88.04
88.29
88.76
88.16
86.67
88.07
86.40
88.17
87.81

4.73
4.80
4.90

5.15
5.45
5.01
4.86
5.05
4.79
4.88
4.82
4.88
5.31

4.59
4.95

584
271

419

538
382
542
409
208
660
264
311
436
377
453
399

91.90
93.73
9L37

92.94
92.09
92.04
92.73
91.32

5.18
5.41

5.24

5.69
5.60
5.19
5.31
6.33

562
274
369

478
407
540
473
219
635
194
298
477
322
532
352

95.71
97.59
96.47

97.80
95.37
95.87
96.37
94. 92
96.97
95.60
95.33
95.14
94.93
96.58
95.43

6.07
6.33
5.09

5.06
6.04

567
274

346

680
351

99.22
100. 04

99.00

100. 18
97.97
98.17
99.11

96.38
100. 29
99.20
97.56
98.49
98.08
99.27
98.39

4.72
4.74
4.77

4.52
5.21

4.91
4.54
4.97
4.65
4.64
4.71

4.70
4.75
4.12
5.00

544
226

265

641
299
181

638
72
603
118
197

545
232
443
129

101. 28
101, 38
101,38

101. 12
100, 39
100. 93
100, 44
99.90

101, 79
100. 46
99.95
99.85
99.59
101.08
99.86

4.56
4.97
4.99

4.13
5.01
4.60
4.29
3.63
4.40
5.47
4.36
4.44
4.43
4.09
5.33

421

California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

188
172

470
1.56

Iowa_ _ - . . 6.071 323 134

Kansas
Michigan, . , .

5.21

5.19
6.38
5.27
4.79
5.66
6.47
4.82
5.10

580
133

514
171

247
549
302
676
263

604
60

Minnesota
Nebraska . . . .

71.78 4.02
71.90 4.09

92.72i 5.15
92.99 6.55
90.671 5.10
91.82 6.57
90.55 4.82
92.35 4.90
91.861 5.62

469
41

Ohio 71.62
71.62
71.27
71.96
72.41

4,69
3.97
4. .52

4.11
4.18

124

Pennsylvania
Tennessee

405
149

Texas
Utah

304
36

HIP HEIGHT

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

IlHnois
Iowa-. _.

Kansas
Miehigan___ _.

Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas.
Utah

57. 55 3.23 340 60.20 3.24 450 63.89 3.81 487 67.09 3.75 541 70. 63 4.00 684 74,50 4,36 562 77.43 4.24 567 80.13 4.11 644 81.48 4.01
67.89 3. 35 246 61.48 3.58 264 65.34 3.70 261 68.60 4.27 271 72.28 4.03 271 75.69 4,70 274 78.80 4.51 274 80.54 4. ,32 226 81.41 4.41
57.12 3.32 295 60.85 3.77 320 64.23 3.87 396 67.41 3.92 392 71.07 4.12 419 74.24 4,46 369 77.42 4.26 345 79.97 4.20 265 81.80 4.33

58.03 3.31 436 61.39 3.74 ,522 64.56 4.06 ,561 67.95 4.32 656 70.97 4.33 ,538 74.62 4,81 478 78.46 4.40 680 80,21 4.18 641 80.94 3.87
58.61 4.36 196 61.83 4.25 260 64.70 4.18 306 67.28 4.36 334 71.12 4.69 382 74.23 4,74 407 76.91 4.18 351 78,90 4.49 299 80.39 4.27
56.80 3.11 445 60.29 3.40 535 63.93 3.86 492 67.12 3.87 539 70.32 4.13 ,542 73,55 4,28 540 76.84 4.18 323 78,40 4.05 181 80.41 4.14
67.08 3.36 305 60.86 3. 57 364 64.33 3.70 364 67.36 4.35 412 71.19 4.14 409 75,07 4. ,53 473 77.67 4.46 680 79.72 ,3.96 638 80.49 4.04
67. 89 3.99 80 61.37 4.07 100 64.07 3. 95 1.59 67.96 3.81 176 71.52 4.12 208 73,96 4.23 219 76.76 4.23 1.33 78.19 4.36 72 80.98 3.65
67.18 3.39 594 60.91 3.60 .660 64.76 4.02 594 67.86 4.00 699 71.20 .3.93 660 74,26 4,29 635 77.63 4.45 ,514 80.25 4.09 603 81.16 3.93
57.79 3.53 211 60.99 3.47 210 64.68 3.99 238 68.04 3.99 267 71.19 4.31 264 76,01 4,63 194 77.23 4.53 171 80.25 3.78 118 80.44 .5.24

57.92 4.00 211 60.64 3.55 250 64.30 3.85 300 67.57 4.14 328 70.73 4.23 311 74,26 4.24 298 78.18 4.02 247 79.86 4.14 197 81.67 3.93
57.07 3.42 361 60.58 3.83 438 63.92 4.04 374 66. 89 4.19 477 70.61 4.11 436 73,67 4.64 477 76.48 4.75 549 79.16 4.20 545 79.94 4.09
56.87 3.79 262 60.02 3.88 398 63.41 3.91 357 66.59 3.96 396 69.47 4.43 377 72,87 4.08 322 76.23 4.49 302 78.72 4.07 232 79.66 3.89
58. 10 3.52 346 61.32 3.46 472 64.91 3.79 518 68.10 4.02 435 71.96 3.95 4,53 76.45 4.10 ,532 78.70 4.11 576 80.98 3.66 443 82.22 3.66
58.39 3.52 232 62.00 4.28 274 64.62 3.93 348 67.83 4.11 351 71.10 4,31 399 74,50 4,44 352 77.29 4.31 253 79.69 4.19 129 80.61 4.13

421
188
172

470
156
134
504

60
469
41

124
405
149
304
36



Table 40.— Mean, standard deviation {centimeters), and number of cases for eachof 19 measurements by State and agefor girls aged6to I4-
Continued

WEIGHT

State

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-

ginia
Illinois.

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

Age 6

45.89
49.37
44.85

47.58
49.65
46.06
45.80
47.38
45.49
45.86
46.36
46.23
45.90
47.20
45. 75

5.89
6.92
6.28

6.95
9.34
5.78
6.28
8.24
6.57
7.23
7.38
7.07
6.48
7.09
5.89

2 °5

Age 7

54.87
50.04

52.34
53.83
51.63
51.74
52.54
51.76
50.26
50.48
51.40
49.84
51.64
51.80

7.85
9.31
7.15
8.14
8.48
8.33
7.25
6.82
8.48
8.08
7.73
8.32

Ages

54.69
61.57
55.52

58.06
59.12
57.94
57.01
59.74
57.85
56.40
55.75
57.22
55.48
57.03
55.44

8.05
9.87
8.43

9.85
9.96
8.15
10.53
9.75
9.16
8.14
10.60
9.20
8.94
8.33

Age 9

60.49
69.63
61.65

561
305
492
364
159

594

238 1 62.

300 62,

374! 62.

357 60.

518 63.

348 61.

9.47
12.16
10.27

Age 10

67.83
77.84
67.83

71.10
72.51
70.87
69.89
71.71
70.78
69.02
68.42
71,24
67.25
71.43
67.45

11.87

13.31
12.02

13.23
14.58
12.92
11.72

14.16
12.47
11.90
12.72
14.20
13.44

12.08
10.44

Age 11

75.54
87.05
75.46

26

12,99
15.92

14.00

15,38
16.46
13.74
15.28

32114.46

2415.47
16. 63

12.83

16,90
13,97
14.03
13,12

as

Age 12

85,13
96,81

85,60

92,478
407
540
473
219
635' 90.

194] 86,

298 87,

477 89.

322' 85.

532 89,

352 84.

16,81

18.9
15, 70

17,

16,42
15, 90
18.13
13,91

16.83
16.39
15.83
18.37
15,81

15, 72
14.55

p CO

2°

Age 13

96,03
106, 82
95,99

101.

351 99.

323 97.

580 99.

133 91.

514 101.

nil 95,

2471 96,

549 100.

3021 92.

576 98.

253 92.

17.58
18,94
15,86

16,66
18.20
18,40
16,81
13.73
15, 72
15,46

17.17
17,97
14.80
17,

15.00

Age 14

103.45
112.82
105. 36

105,641

299
181

638
72

6031108,

1181104,

197'104,

.545 106.

232 100,

443|l05.

129 97,

16,00
16, 91

14,89

as
Z°

421

188
172

470
156
134

504

60
469
41

124

405
149

304
36

STATURE

Alabama
California
Colorado
District of Coltimbia,
Maryland, and Vir-

ginia -

Illinois

Iowa
Kansas
Michigan
Minnesota. _ _ _

.

Nebraska
Ohio
Pennsylvania
Tennessee
Te.xas
Utah

116.80 5.02 340
118.31 5,19 245
116.11 5,32 295

117. 33 5,08 436
118.66 6.98 196
116. 27 4,90 445
116.51 5. 59 305
116. 71 6,48 80
116,13 5, 58 594
116,71 5.37 211
116,82 6.07 211

115,78 5.28 361
116.43 6,05 262
117.41 5, .54 346
117,94 5.49 232

121,21
123, 89
122, 03

5.03
5.62
5.59

64 5. 68
62 6, 47
93 5, 17

46 5, 60
80 6, 14

13 5,60
90;5, 43
32 5, 29
22 5.72
06 6. 20

38 5.35
96,6.45

126.78
129. 77
127, 41

522 127.

260 128. 30
535 127, 83
364 127, 91

100 127. 87
560,128,35
210127,82
250,126,75
438 126. 63

398] 126. 63

472! 128. 06
274 127, 89

5.86
5.96
5,71

6.35
6,62
6,14
5,53
6,26,

6.20
6,27]

5.52
6,13
6,00
5,66
6,15

487 131, 79 5.70
261 135, 16 6,35
396 132. 86 5,98

561 133, 02 6,64
305' 132. 31 6,58
492 132. 74 6.21
364:132.56 6.46
159 132, 80 6.04
594 133, 21 6,21
238 133, 26 5,99
300 131,98 6,31
374 131,48 6.40
357 131.78 6,21

518 132. 69 6,18
348 133.16 6,34

137, 53

140. 86
138. 24

556 138, 01
334 138. 28
539 138, 26
412 138,62

138. 56
138. 48
138.35
136. 93

137. 58
136. 46

435] 139. 06
351 138,33

6,35 584 143, 89 7,10
6,47 271 146, 85 7,46
6,46 419 143.39 7.18

6,68 538 144. 30 7,65
7,27 382 144. 22 7,60
6.58 542 144. 06 7,00
6.56 409 145.37 7, .53

6.82 208 143.16 7,45
6,48 660 144,18 7,08
6, .57 264 145,32 7.52
6,63 311 142,55 7.05
6,64 436 143, 14 7,85
7,10 377 142, 09 6,42
6.15 453 145, 03 6.92
6,48 399 143, 93 7.44

149, 78
1.52.29

149, 43

478 151. 32
407 149. 39
540 149. 92
473 150. 74
219'148.

635] 150. 94

194 149.64
298 '149, 56
477|l48,

322 148.62
532,151,42
352 149.26

7.24 567 155,45 6,73 544 158, 67 6, .36

7.69 274 156.48 6,78 226 158,86 6,71

7.26 345 154,80 6,84 265 158,67 6, 60

7.23 680 155, 35 6,60 641 157.19 5.77
7.01 351 154,02 7,49 289 157. 26 6.83
7.22 323 153, 94 7.21 181 158. 65 6.23
7.57 580 155,46 6,48 638 158.22 5,98
7.54 133 151.40 7,35 72 157, 23 5.24
7.51 514 155,72 6,35 603 158,24 5,87
7,18 171 154,87 6, 85 118 157, 78 6,74
6,81 247 153, 56 7,00 197 157. 23 6,26
8,21 549 154,01 6,91 545 156. 30 6,04
7,58 302 153.87 6,68 2.32 156, 83 fi, 12

7.04 576 156, 00 6,02 443 159. 19 5.49
7,34 253 153,61 6.67 129 155.89 6.36

470
156
134

504
60

469
41

124
405
149

304
36

CERVICALE HEIGHT

Alabama _ _ .. 97. 16 4. 51 340,100,90 4.51 450 106. 13 5,29 487 110,64 5.26 .541 115.99 5,91 584 122. 00 6.60 562 127, 23 6.79 567 132. 69 6,38 544 1.35, 58 5.92 421

California 98,45 4.70 245 103, 43 5.17 264 108. 81 5.47 261 113. 88 6.19 271 119. 23 6,02 271 124,91 7.03 274 129, 89 7.15 274 133. 62 6.25 226 135, 97 6,16 188

Colorado 96, 19 4. 83 295 101. 71 5.21 320 106. 69 5.23 396 111,82 5.61 392 116. 89 6.11 419 121. 63 6.68 369 127. 50 6.75 345 132.38 6.29 265 136. 12 6,13 172

District of Colximbia.
Maryland, and Vir-
gmia -.- 97. 67] 4. 57 436 102, 28 5. 01 522 107. 14 5. 90 561 111,96 6,25 556 116. 71 6.36 538 122, 60 V. 12 478 129. 08 6.67 680 132. 77 6.01 641 134. 55 5.30 4VU

Illinois..- - -- 98. 74 6. 12 196 103, 18 5,99 260 107, 22 6.02 305 111,05 6,08 334 116.61 6.76 382 122, 22 7.10 407 127. 00 6.66 351 131,04 6.91 299 134. 13 6.23 156

Iowa. 96.6214. 41 445 101.61 4,75 ,535 107, 04 5. 67 492 111.69 5,80 539 116,97 6.28 542 122,25 6,68 .540 127. 59 6.70 323 131,20 6.29 181 135. 64 5.80 134

Kansas. 96, 75] 4, 94 305 102. 06 5,17 364 107, 05 .5.21 364 111.37 6.17 412 117, 13 6.13 409 123,41 6,98 473 128. 51 7,13 580 132, 74 6.09 638 135. 33 5.65 504

Michigan. .. 96. 94 16.06 80 102. 42 5, 65 100 107, 50 .5.91 1.59 112.05 5.70 176 117,46 6,56 208 121.99 7,04 219 126. 65 7,15 133 129, 72 6.76 72 135.42 4.76 60

Minnesota. _ 96.53 4,86 594 101. 96 .5,09 560 107, 52 5,81 594 112. 14 5, 75 699 117, 09 6,17 660 122, 52 6,70 635 128. 72 7,02 514 133, 32 5.96 603 135. 65 5. 51 469

Nebraska 97.12 4,95 211 101,80 4,74 210 106, 96 5, 61 238 111.96 5,63 267 116,74 6,13 264 123. 30 6.99 194 127. 28 6,68 171 132, 11 6.25 118 134. 76 0.50 41

Ohio 96.77 5 45 211 100, 94 4,88 2.50 105, 77 5,16 300 110. 80 6.02 328 115, 59 6,31 311 120. 82 6.63 298 127. 34 6,32 247 130, 92 6.51 197 134, 52 5.82 124

Pennsylvania 96,43 4,92 361 101.25 5,15 438 106, 16 .5,71 374 110, 65 5.91 477 116, 31 6,18 436 121, 52 7.26 477 126, 31 7,62 549 131,48 6.18 545 133. 54 5.32 405

Tennessee 96.69 5,42 262 100. 97 5, .52 398 105, 83 5.51 357 110, 66 5,86 396 115,13 6,71 377 120. 29 6.01 322 126. .58 7,16 302 131.24 6. 27 232 134. 13 5, yy 149

Texas 97.55 4,98 346 101. 87 4,93 472 106, 97 5.20 518 111,27 5,70 435 117,23 5,80 453 122. 77 6.38 532 128.71 6,46 576 133, U 5,65 443 135. 90 .5.11 304

Utah 97.94 4,94 232 103, 37 5,86 274 106, 92 5,69 348 111,80 5,94 35M16.61 6,09 399 121. 96 6,84 352 126. 89 6,70 253 131,06 6,34 129 133. 50 6.06 36

TIBIALE HEIGHT

Alabama. 31.56 1 89 340 33.11 1.95 450 35.01 2.26 487 36.70 2.56 541 38,63 2.31 584 40.77 2,59 562 42.34 2,53 567 43.85 2,46 544 44,38 2, 15 421

California ._. 31.61 1 93 245 33.46,2.04 264 35.43 2.32 261 37,17 2.64 271 39,03 2,34 271 41.08 2,58 274 43.53 2, 57 274 43.45 2, 35 226 43.90 2,54: 188

Colorado. . . 31.25]l,97 295 33.20I2.O9 320 34,98 2.10 396 36,71 2.26 392 38,51 2,36 419 40.12 3,08 369 41.68 2,52 345 43.07 2.61 265 43,71 2.76} 172

District of Columbia,
Maryland, and Vir-
gmia.. . . .. 31,98

32.17
1.99
2 48

436
196

33.87
33.90

2,34
2,28

522
260

35.55
35.57

2,43
2,35

561
305

37,21
36,80

2.61
2.50

556
334

38,93
38,79

2,59
2,57

538
382

40,67
40.50

2. 76

2,56
4V8
407

42.50
41.70

2,55
2,33

680
351

43.49
42.75

2.51

2.41
641
299

43,60
43,47

2.37

2,54

470

Illinois . -. .
156

Iowa 31, 19 2, 13 445 32.99,2.01 ,535 34.87 2,35 492 36,60 2.34 539 38.20 2,35 542 40.02 2,53 540 41.63 2,42 323 42.64 2,63 181 43,63 2.51 134

Kansas. 31,53]2,02 305 33, 40 2. 10 364 35.33 2. .30 364 36.85 2,39 412 38.81 2.44 409 40.90 2.77 473 42,49 2,58 580 43.50 2,33 638 43,86 2,22! 504

Michigan 31,16 2,30 80 33,02:2,51 100 34.80 2.46 1.59 36.36 2.25 176 38.15 2.60 208 39.64 2.83 219 40,84 2,74 133 41,40 2,65 72 42,68 2,13 60

Minnesota. . __ 31,32i2,04 594 33,35]2,05 560 35.29 2,29 594 36.85 2,34 699 38.72 2.50 660 40.42 2.60 635 42,20 2,75 514 43.38 2,43 603 44,05 2,36 469

Nebraska 31, 60 2, 10 211 33, 45 2, 18 210 35.26 2.29 238 37.09 2,31 267 38. 71 2.44 264 40,92 2.71 194 42,12 2.55 171 43,47 2,23 118 43,32 3,08 41

Ohio 31, 55 3 32 211 32,78 2 02 2.50 34,81 2.04 300 36.35 2,22 328 38.07 2.34 311 39. 80 2.37 298 41,70 2,32 247 42,52 2.28 197 43,42 2, 17 124

Pennsylvania ... 31,29 1 99 361 33.06 2,17 438 34.91 2.24 374 36.47 2,36 477 38.55 2.40 436 40.24 2.71 477 41,77 2,70 549 43.16 2.42 545 43,48 2,31 4U5

Tennessee . .. . 31,34 2 02 262 32,78 2,13 398 34.59 2.20 357 36. 30 2,29 396 37.76 2.60 377 39. 77 2.36 322 41. 55 2,58 302 42.76 2.27 232 43, 23 2,1s 149

Texas 31.80 2 05 346 33,49 2 OS 472 35.38 1.06 518 37.02 2, 32 435 39.24 2.27 453 41,00 2,41 532 42. 82 2.33 576 43,87 2.14 443 44.54 2.12 304

Utah 31.97 2.00 232 33.87 2,42 274 35.17 2.29 348 36.95 2,35 351 38.59 2.46 399 40,22 2.52 352 41.74 2.37 253 42,74 2,41 129 43,28 2.35 36

97



Table 40.

—

Mean, standard deviation (centimeters) , and number of cases for each of 19 measurements by State and agefor girls aged 6 to 14-—
Continued

BITROCHANTERIC DIAMETER

Age 6 Age 7 Age 8 Age 9 AgelO Age 11 Age 12 Age 13 Age 14

State

1 CO

si i P
CO

— ...

g
03

ag
Z°

1
g

ll
ag
z°

§
g

Q
CD

11
Z° g

Q
CD

s g

g
li
3j;

a
as

g 2° 1 05

a a
3,"
go

21.50
21.94
21.09

21.66
22.25
21.60
21.18

1.41
1.44
1.40

1.52
1.87
1.31
1 37

340
245
295

436
196
445
305
80
594
211
211
361
262
346
232

22. 23 1. 45
22. 67 1. 62
22. 00 1. 46

22. 51 1. 54
22. 94 1. 76
22. 51 1. 46
22.13,1.63

450
264
320

522
260
535
364
100

560
210
250
438
398
472
274

23.06 1 m 487
261
396

561
305
492
364
159
594
238
300
374
357
518
348

24.04
25.06
23.97

24.29
24.58
24.45
24.04

1.70
1.92
1.75

1.83
2.15
1.84
1 91

541
271
392

556
334
539
412
176
699
267
328
477
396
435
351

25.19
26.41
24.94

25.45
25.85
25.64
25.13
25.50
25.27
25.17
24.94

,
25.25
24.94
25.51
24.83

1.90
1.96
1.93

2.09
2.31
2.09
1.82
2.22
1.95
1.93
1.9S
2.10
2.20
1.83
1.75

584
271
419

538
382
542
409
208
660
264
311
436
377
453
399

26.45
27.64
26.14

26.73
27.30
26.90
26.82
26.61
26.76
26.84
25.98
26.68
26.11
26.77
26.21

2.07
2.20
2.15

2.27
2.53
2.19
2.31
2.40
2.22
2.53
2.06
2.49
2.26
2.13
2.15

562
274
369

478
407
540
473
219
635
194
298
477
322
532
352

28.06
29.34
27.75

28.70
28.66
28.77
28.66
27.86
28.49
28.07
27.94
28.26
27.85
28.51
27.47

2.46
2.60
2.38

2.45
2.46
2.35
2.66
2.42
2.42
2.42
2.32
2.59
2.45
2.40
2.22

567
274
345

680
351
323
580
133
514
171

247
549
302
576
253

29.80
31.23
29.65

30.15
30.26
30.19
30.12
29.21
30.02
29.59
29.51
30.13
29.26
30.07
28.76

2.52
2.49
2.45

2.26
2.50
2.61
2.54
2.22
2.22
2.32
2.38
2.51
2.26
2.41
2.22

544
226
265

641
299
181

638
72

603
118
197
545
232
443
129

31.22
32.21
30.97

30; 92
31.60
31.69
31.50
30.60
31.13
30.90
30.76
30.99
30.52
31.09
29.97

2.36
1.94
2.29

2.11
2.24
2.45
2.23
2.26
2.08
2.01
2.19
2.04
2.04
2.05
1.61

421

California 23.80
22.96

1.62
1.56

188

Colorado - 172

District of Columbia,
Maryland, and Vir-
ginia 23.38

23.76
23.61
23.06
23.66
23.15
23.09
22.89

1.78
1.83
1.84
1.49
1.92
1.66
1.58
1 51

470

Illinois 156

Iowa
Kansas

134
.^04

21.48 1.76
21.07 1.39
21.29 1.42
21.2611.52
21. lOjl.43
21.27,1.38
21.63!l.41
21. 321 1.23

22.35 1.67
22. 1711.62
22.0411.47
22.10,1.31
22.0711.65
22.04:1.61
22.31 1.50
22.27,1.50

24.02] 1.88
24.03 1.79

60

Minnesota 469

Nebraska 24.16 1 76 41

Ohio 24.01
24.01
23.87
24.17
23.85

1.78
1.96
1.82
1.81
1.78

124

Pennsylvania 22.99: 1.83
23.00' 1.62

405
149

Texas _ - 23.17
22.90

1.58
1.53

304

Utah 36

CHEST GIRTH AT ARMSCYE

Alabama.
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania..
Tennessee
Texas
Utah

58.80 2.94 340 60.64 3.31 450 62.26 3.58 487 64.31 3.87 541 66.84 4.54 584 69.27 4.68 562 72.34 5.55 567 75.56 5.56 ,544 77.74 4.86
60.19 3.55 245 62.41 3.82 264 65.02 4.14 261 67.84 4.83 271 70.56 5.10 271 73.56 5.66 274 77.30 6.61 274 80.96 6. .59 226 83.24 5.51
58.53 3.11 295 60.79 3.39 320 62.79 3.76 396 65.15 4.23 392 67.12 4.70 419 69.94 4.94 369 73.70 5.61 345 76.79 5.18 265 79.61 4.71

59.32 3.47 436 61.19 3.40 522 63.26 4.14 561 65.51 4.74 556 67.83 .5.19 538 70.72 ,5.48 478 74.41 5. 57 680 76.78 ,5.21 641 78.00 4.95
60.66 4.18 196 61.84 4.11 260 64.05 4.18 305 66.28 5. 35 334 69.21 .5.64 382 72.16 .5.96 407 75.07 .5.80 351 78.18 ,5.92 299 80.63 5.09
58.94 2.96 445 61.27 3.41 535 63.66 4.24 492 65.70 4.26 539 68.46 5.06 542 71.01 5. OS .540 74.49 5.49 323 76.75 5.77 181 79.19 5.50
58.93 3.05 305 61.27 3.52 364 63.16 3.63 364 65.52 4.44 412 67.82 4.48 409 71.37 5.42 473 74.57 6.15 580 76.66 5. 36 638 79. 18 4.95
59.38 3.13 80 61.55 3.66 100 64.27 4.48 159 65.65 4.50 176 68.15 .5.22 208 70.50 4.96 219 72.72 4.92 133 74.69 4.70 72 78.72 0. /o

58.25 3.02 594 60.63 3.71 560 62.90 3. 95 594 65.13 4.18 699 67.64 .5.09 660 70.74 5. 52 635 74.21 5.61 ,514 77.32 4.98 603 79.44 5.03
58.63 3.49 211 60.45 3.31 210 62.84 4.06 238 65.07 4.38 267 67.22 4.44 264 70.69 .5.89 194 73.13 5.45 171 75.99 5.31 118 77.95 5.36
58.73 3.55 211 60.56 3.27 250 62.53 3.59 300 64.91 4.46 328 66.95 5.02 311 69.61 4.74 298 73.20 ,5.43 247 76.34 5. 43 197 78.47 5.62
58.83 3.42 361 60.89 3.75 438 62.94 4.59 374 64.92 4.61 477 67.94 5.51 436 71.09 6.05 477 74.13 6.29 ,549 77.73 ,5.90 ,545 79.34 5.03
58.05 2.79 262 59.64 3.78 398 61.87 3.93 357 63.77 4.18 396 66.01 5.19 377 68.51 5.28 322 71.80 .5.68 302 74.17 ,5.17 232 76.84 4.84
59.49 3. 35 346 61.07 3.40 472 63.23 4.13 518 65.43 4.55 435 68.21 4.99 453 70.86 5.21 .532 74.39 .5.61 ,576 77.43 ,5.73 443 79.38 5.02
59.17 2.83 232 61.51 3.68 274 62.95 3.50 348 65.51 4.06 351 67.32 4.27 399 70.30 4.74 352 73.13 4.89 253 76.09 5.26 129 77.47 3.94

W.UST GIRTH

Alabama... 52.61 3.11 340 53.76 3.63 450 54.67 3.63 487 55.98 3.94 541 57.80 4.82 584 59.29 4.54 662 61.17 5. 32 667 62.93 ,5.16 644 63.86 ,5.08 421

California 53.25
51.32

3.49

3,20

245
295

54.36
52.70

4.10
3.07

264
320

56.02
53.86

4.23
3.48

261

396
58.60
55.58

5.07
4.09

271
392

60.28
56.77

5.34
4.39

271
419

61.78
68.41

5.45
4.57

274
369

62.88
60.61

6.09
5.03

274
345

64.16
62.18

5.53
4.62

226
265

64.98
63.52

4.83
3.97

IRS

17?

District of Columbia,
Maryland, and Vir-
ginia 52.65 3.56 436 53.66 3.31 522 55.15 4.13 561 56.58 4.62 656 58.04 4.92 538 59.85 6.26 478 61.97 5.34 680 63.18 5.00 641 63.45 4. .57 47(1

Illinois . 53.46 4.36 196 54.27 4.12 260 55.58 4.17 305 57.19 5.33 334 58.97 5.58 382 60.67 5.60 407 61.89 ,5.00 351 63. 38 5.01 299 64.60 5.04 1,56

Iowa. . 52.15 2.98 445 53.79 3. ,50 535 55.34 4.28 492 56.70 4.30 539 58.32 4.95 .542 59.79 4.70 540 61.93 4.87 323 63.01 5. .38 181 63.95 ,5. 85 134

Kansas... 51.73 3.10 305 53.21 3.76 364 64.49 3.98 364 56.04 4.42 412 57.48 4.36 409 59.96 5.22 473 61.78 6.82 580 62.75 4.97 638 64.00 4.97 504
Michigan 52.26 3.29 80 53.25 4.11 100 55.70 4.59 159 56.50 4.64 176 58.27 5.16 208 59.24 4.93 219 60.59 4.16 133 61.57 3.99 72 63.98 .5.17 60

IMinnesota. 51.51 3.20 594 53. 10 3.80 560 54.60 4.27 594 56.14 4.37 699 57.70 4.97 660 59.65 6.30 635 61.26 4.89 514 62.50 4. ,34 603 63.66 4.64 46£
61.81

51.67
51.60

3.41
3.49
3.70

211

211

361

52.81
52.87
52.76

3.40
3.25
3.97

210
250
438

54.42
53.94
54.31

4.09
3.76
4.76

238
300
374

55. 75

55.69
55.53

4.06
4.59
4.81

267
328
477

57.34
56.77
57.99

4.42
4.72
5. .56

264
311
436

59.65
58.26
69. 63

5.63
4.36
5.66

194
298
477

60.84
60.60
61.16

4.76
4.94
5.47

171

247
549

62.33
62.35
62.90

4.17
5.12
5.28

118
197
545

62.61
63.44
63.65

4.14
5.54
4.70

41

Ohio 194

Pennsylvania. . . 405

Tennessee. 51.47 2.86 262 52.36 3.51 398 53.78 4.02 3.57 54.94 4.30 396 56.33 4.84 377 58. 24 5.23 322 60.22 5.07 302 60.87 4.99 232 61.54 4.49 14S

Texas 52.55
51.34

3.74
3.04

346
232

53.53
52.91

3.81
3.43

472
274

54.91
53.74

3.99
3.35

518
348

56.70
55.31

4.67
4.01

435
351

68.47
56.42

4.95
3.81

453
399

59.89
58.30

5.03
4.36

532
352

61.71
59.75

5.01

4.17
576
253

63.00
61.26

5.19
4.71

443
129

63.82
61.92

4.82
3.70

,304

Utah 36

HIP GIRTH

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

60.91 3.68 340 62.94 4.13 450 65.17 4.45 487 67.91 4.99 ,541 71.16 6.67 ,584 74. 40 5.94 562 78.50 7.06 567 83.26 7.37 544 86.94 6.45
62.66 4.19 245 64.99 4.81 264 68.17 4.87 261 71.80 ,5.86 271 76.41 .5.78 271 78.99 6.61 274 82.94 7.68 274 87. ,58 7.34 226 90.31 5.93
59.81 3.94 295 62.47 4.04 320 65.01 4.67 396 68.08 5.18 392 70.50 6.72 419 73.84 6.24 369 78.18 6.87 346 82.79 6.87 265 86.97 6.07

61.61 4.24 436 64.05 4.43 522 66.50 6.03 561 69.17 .5.59 556 72.27 6.43 538 75.86 6.74 478 81.30 7.23 680 85.37 6.83 641 87.53 6.22
63.08 5.36 196 64.92 5.11 260 67.38 ,5.34 305 69.70 6.45 334 73.02 6.75 382 77.02 7.23 407 80.54 7.08 3,51 84.84 7.46 299 88.64 6.39
60.83 3.66 445 63.54 4.20 .535 66.50 ,5.24 492 69.02 ,5. 35 ,539 72.21 6.15 ,542 75.59 6.20 ,540 80.35 6.76 323 83.77 7.83 181 87.78 7.02
00.64 3.94 305 63.51 4.77 364 65.98 4.46 364 68.85 5.52 412 71."85 5.49 409 76.41 6.65 473 81.00 7.64 .580 84.66 7.06 638 88.35 6.43
61.06 4.78 80 63.41 4.69 100 67.40 5.26 1.59 69.18 5.65 176 72.39 6.46 208 76.15 6.68 219 77.89 6.25 133 81.24 6.48 72 85.80 6.94
60.16 3.89 594 63.41 4.78 560 66.16 5.28 .594 69.06 5.44 699 72.16 ,5.82 660 76.02 6.74 635 80.40 7.04 ,514 85.00 6.27 603 88. 2S 6.21
60.73 4.38 211 62.91 4.17 210 65.84 4.73 23S 68.81 ,5.32 267 71.49 ,5. 65 264 76.06 7.28 194 79.07 6.91 171 83.01 6.31 lis 87.10 6.24
60.25 4.35 211 62.43 4.14 250 64.91 4.49 300 68.04 .5.40 328 70.49 ,5.86 311 73.34 6.05 298 78.66 6.70 247 83.05 7.15 197 86.08 6.49
60.53 4.45 361 63.20 4.99 438 65.99 5. 56 374 68. 49 .5.77 477 72.24 6.31 436 76.78 7.39 477 79.97 7.63 ,549 84.81 7.39 ,545 87.10 5.87
60.33 4.10 262 62.30 4.69 398 65.06 4.94 ,357 67.47 ,5.21 396 70.44 6. 35 377 73.83 6.36 322 78.34 7.01 302 81.96 6.67 232 85.48 5.83
61.80 4.17 346 63.91 4.53 472 66.30 4.84 .518 69.26 ,5. 51 435 72.94 ,5.74 4.53 76.24 6.25 ,532 80.70 6.70 576 84.72 6.93 443 87.66 5.81
60.14 3.48 232 63.08 4.46 274 64.91 4.36 348 67.64 6.03 351 70.37 5.11 399 79.05 6.01 352 77.52 6.40 253 80.78 6.26 129 83.67 4.88



Table 40. -Mean, standard deviation {centimeters), and number of cases for each of 19 measurements by State and agefor girls aged 6 to 14—
Continued

NECK-BASE GIHTH

Age 6 Age 7 Ages Age 9 Age 10 Age 11 Age 12 A gel3 Age 14

State

1
1

Q
li

1 03 2 =

a
Q
CO

as a
Q
cd

li

2°

a
B "^

a
Q
CO

3
<D

Si a

1

•

Q
1

li
gg

Alabama . . . 28.47
28.69
28.45

28.80
29.73
28.17
28.75
28.78
28.74
28.20
28.45
28.88
28.43
28.34
28.88

1.41
1.56
1.32

1.48
1.61
1.28
1.51

1.31
1.38
1.49
1.46
2.26
1.28
1.40

1.54

340
245
295

436
196
445
305
80
594
211
211
361

262
346

232

29.07
29.28
29.16

29.47
30.38
29.02
29.41
29,29
29.49
28.82
29.00
29.64
28.98
28.88
29.16

1.40
1.59
1.43

1.58
1.63
1.37
1.59

1.49
1.48
1.43
1.42
1.71
1.55

1.35

1.50

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

29.78
30.17
29.83

30.13
31.03
29.82
30.20
30.21
30.36
29.53
29.58
30.44
29.76
29.60
30.22

1.44
1.52
1.38

1.66
1.63
1.59
1.55
1.64
1.63
1.62
1.40
1.87
1.55
1.51

1.44

487
261
396

561

305
492
364
159

594
238
300
374
357
518
348

30.39
31.11
30.63

30.91
31.52
30.46
30.96
30.53
31.14
30.39
30.35
31.00
30.60
30.31

30.98

1.50
1.74
1.46

1.76
1.77
1.65
1.79
1.48
1.70
1.68
1.51

1.89
1.59
1.67

1.63

541
271

392

556
334
539
412
176
699
267
328
477
396
435
351

31.24
32.06
31.29

31.81
32.53
31.31
31.70
31.44
31.86
31.20
31.04
31.89
31.27
31.11

31.63

1.68
1.61
1.62

1.87
1.87
1.73
1.72
1.91
1.75

1.67
1.76
2.02
1.81
1.68
1.59

584
271
419

538
382
542
409
208
660
264
311
436
377
453

399

32.12
33.06
32.25

32.97
33.30
32.23
32.77
32.22
32.81
32.26
31.97
33.04
32.11
31.97
32,56

1.86
1.91

1.74

2 06

562
274
369

478
407
540
473
219
635
194

298
477
322
532
352

33.10
34.31
33.47

34.34
34.10
33.52
33.80
33.05
34.09
33.01
33.21
34.09
33.29
33.04
33.37

1.88
2.02
1.94

1.92
1,79
1.91

1.99
1.84
1.97

1.77
1.88

2.03
1.87
1.82

1.88

567
274
345

680
351

323
580
133

514
171

247
549
302
576
253

34.22
35.50
34.51

35.28
34.98
34.03
34.45
33.54
35.23
33.90
34.29
35.27
34.12
33.95
34.13

1.89
1.81
1.76

1.90

1.76
1.91

1.90

1.72
1.77
2.04
2.01

2.05
1.68
1.76

1,72

544
226
265

641
299
181

638
72

603
118
197
545
232
443
129

34.92
36.01
35.51

35.53
35.85
34.88
35.14
34.80
35.77
35.12
34.85
35.77
34.66
34.50
34.67

1.70
1.68
1.54

1.66
1.89
1.70
1.67
1.77
1.68
1.86
1.79
1.71

1.77
1.79
1.47

4?1

188
17?

District of Columbia,
Maryland, and Vir-

470
niinois 90

78

92
83
87
83
89
17

75
70

73

156

Iowa --

Eansas
134
504

Michigan fin

469
Nebraska
Ohio

41
1?4

Pennsylvania
Tennessee
Texas

405
149
304

Utah 36

ARMSCYE GIRTH

Alabama
California
Colorado
District of Columbia,
Maryland,'and Vir-

ginia
Illinois

Iowa -

Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

26,18 1. 55 340 27.15 1.65 450 28.07 1.75 487 29.16 1,86 .541 30.54 2,27 584 31.88 2.25 562 33.34 2.53 .567 34,81 2.48 ,544 36.04 2.43
27.04 1.90 245 28.31 2.03 264 29.41 2.07 261 30,89 2,33 271 32.28 2,41 271 33, 83 2,44 274 34.97 2.96 274 36.25 2, 55 226 36,95 2.46
26.93 1.72 295 27.88 1.71 320 29.01 1.93 396 30.00 1,95 392 31,02 2.20 419 32,21 2.32 369 33.78 2.33 345 35.10 2,32 265 36,58 2,25

27,82 1,96 436 28.75 1.93 522 29.94 2.18 561 31.02 2,52 556 32.27 2.50 538 33.58 2.67 478 35.16 2.71 680 36.35 2.49 641 36.91 2.15
27,47 2. 03 196 28.17 1.92 260 29.40 2.06 305 30.26 2,41 334 31.62 2,38 382 33,05 2,54 407 34.29 2.44 3,51 35. 57 2,46 299 36.90 2.20
26,93 1.62 445 28.22 1.73 535 29,40 2.09 492 30,30 2,09 539 31.68 2.38 542 32.91 2,44 540 34.57 2.47 323 35.93 2.83 181 37.23 2.65
26.48 1.71 305 27.69 1.94 364 28,73 1.90 364 29,79 2.27 412 31.14 2.22 409 32,67 2,44 473 34,10 2.74 580 35,17 2.47 638 36.11 2.29
27,48 1.78 80 28.29 1.84 100 29,53 2.02 159 30,15 1,95 176 31,21 2.24 208 32.26 2.22 219 33,22 1.97 133 34,08 1.98 72 35,58 2.20
26,69 2.00 594 27.89 2.11 560 29,09 2.15 594 30,00 2,37 699 31.37 2.53 660 32.78 2.74 635 34,35 2,80 514 36,05 2.90 603 37,20 2.98
26, .54 1.77 211 27.52 1.66 210 28,68 1.92 238 29.86 2,03 267 30.91 2,03 264 32.51 2.56 194 33,42 2.43 171 34.79 2,21 118 36.02 2.24
26,63 1.81 211 27.53 1.63 2.50 28.59 1.87 300 29.70 2.04 328 30.74 2.25 311 31.93 2.16 298 33.72 2.49 247 35,21 2,74 197 36.11 2.60
26,39 1,94 361 27,42 2,06 438 28.63 2,51 374 29.49 2,40 477 31.04 2.89 436 32,36 3.07 477 33,83 3.07 549 35,39 2.98 545 36.33 2.55
26.63 1,70 262 27,29 1.89 398 28.49 1.91 357 29.48 2,07 396 30.71 2,44 377 32,05 2.45 322 33.62 2.57 302 3'<.58 2,26 232 35.40 2.16

26.66 1,74 346 27,64 1.82 472 28.78 2.04 518 29,96 2,20 435 31.36 2.26 453 32.64 2.45 532 34,14 2.33 576 35.46 2. ,59 443 36.27 2.41

27.10 1.77 232 28.26 1.91 274 28.97 1.86 348 30.20 2.02 351 31.22 2.02 399 32.56 2.24 352 33.69 2.36 253 34,93 2.45 129 35.92 1.78

470
156
134

504
60

469
41

124

405
149
304
36

UPPER-ARM GIRTH

Alabama... . 16.85 1,28 340 17.38 l.,55 4,50 17,69 l.,53 487 18.40 1.81 ,541 19.30 2.05 584 19.95 3.51 562 20.66 2.37 567 21.64 2.38 544 22.41 2.32 421

California 17.87 1.49 245 18.35 1.69 264 19.19 1.84 261 20.20 2.15 271 21.13 2.31 271 21.83 2.29 274 22.34 2.49 274 23.13 2.42 226 23.69 2.14 188

Colorado . 17.18 1.43 295 17.74 l.,51 320 18.42 1.73 396 19.15 1.88 392 19.65 2.02 419 20.40 2.17 369 21.29 2.24 345 22.29 2.27 265 23.38 2.13 172

District of Columbia,
Maryland, and Vir-

gmia. 17.54
18,09

1.58
1.90

436
196

17.99
18.33

1.66
1,90

522
260

18.58
19.10

1.84
1.93

561

305
19.26
19.72

2.11
2. ,39

556
334

20.00
20.59

2.2V
2.51

538
382

20.68
21.36

2.23
2.49

478
407

21.71
21.98

2. 47

2.31
680
351

22.50
23.03

2.41
2.56

641
299

22.90
24.20

2.43
2,51

470

niinois. . ... 156

Iowa. 17,18 1 , 35 445 17,81 1,,53 ,535 18.60 1.90 492 19.18 1.89 539 19.96 2.19 542 20.68 2.08 540 21.70 2.20 323 22.42 2.44 181 23.14 2,41 134

Kansas 17,20 1.40 305 17.84 1.64 364 18.32 l.,59 364 19.13 1.97 412 19.74 1.99 409 20.75 2.38 473 21.76 2.58 580 22.43 2.39 638 23.28 2.35 504

Michigan 17,55
17,20

1.40
1.40

80
594

17,89
17.95

1,66
1,73

100
,560

19.16
18.69

2.18
1.83

159
594

19.48
19.36

2.14
1.93

176
699

20.37
20.22

2.52
2.22

208
660

20.95
21.17

2.38
2.44

219
635

21.31
21.88

2.10
2.41

133
514

21.81
23.06

2.17
2.44

72

603
23.12
23.92

2.70
2.53

60

Minnesota . ... 469

Nebraska . 17,11 1.45 211 17.57 1.,5fi 210 18.29 1.75 238 18.99 1.97 267 19.58 1.93 264 20.63 2.47 194 21.16 2.25 171 21.97 2.15 118 22.95 1.91 41

Ohio 17.23
16.85

1.57
1.42

211

361

17.59
17,50

1.53
1.67

250
438

18.16
18.07

1.62
1.92

300
374

18.97
18.70

1.99
2.05

328
477

19.45
19.70

1.99
2.35

311

436
20.11
20.49

2.00
2.40

298
477

21.30
21.42

2.28
2.65

247
549

22.22
22.51

2.50
2.47

197

545
23.16
23.14

2.35
2.19

124

Pennsylvania .. 405

Tennessee . . 16,98 1 30 262 17,40 1 66 398 18.09 1.72 3.57 18.55 1.86 396 19.38 2.21 377 20,06 2.21 322 21.02 2.39 302 21.72 2.23 232 22.64 2.02 149

Texas 17,38 1.47 346 17.84 1.61 472 18.41 1.76 .518 19.20 2.08 435 20.01 2.10 453 20, 62 2.15 532 21.48 2.23 576 22.23 2.41 443 22.90 2.23 304

Utah 17,12 1.20 232 17.73 1,53 274 18.14 1.53 348 18.89 1.82 351 19.42 1.77 399 20.29 1.88 352 21.01 2.08 253 21.64 1.95 129 22.17 1.56 36

TOTAL POSTERIOR ARM LENGTH

Alabama
California
Colorado
District of Columbia,
Maryland, and Vir-
ginia -

40.64
41.17
40.63

40.61
41.48
40.16
40.79
41.10
40.70
40.87
40.75
40.59
40.56
40.99
41.17

2.15
2.45
2.33

2.39
3.08
2.13
2.41

2.73
2.31
2.29
2.59
2.40
2.51

2.50
2.31

340
245
295

436
196
445
305
80

594
211
211
361
262
346
232

42.40
43.30
42.96

42.72
43.60
42.53
43.24
43.23
43.13
42.99
42.39
42.67
42.42
42.77
43.70

2.19
2.52
2.43

2.50
2.86
2.19
2.54
2.81
2.43
2.29
2.37
2.46
2.65
2.33
2.70

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

44.59
45.88
4,5. 17

44.85
45.59
44.96
45.38
45.45
45.58
45.36
44.63
44.93
44.64
45.18
45.42

2.55
2.56
2.66

2.89
2.79
2.79
2.51
2.66
2.70
2.51
2.42
2.75
2.73
2.48
2.70

487
261
396

561

305
492
364
159
594
238
300
374
357
518
348

46,74
48,09
47.34

47.13
47.20
46.00
47.36
47.59
47.65
47.42
46.77
46.97
46.84
47.04
47.50

2.60
2.86
2.69

2.97
2.85
2.71

2.88
2.78
2.83
2.61

2.77
2.79
2.68
2.79
2.90

541

271

392

556
334
539
412
176
699
267
328
477
396
435
351

49.11
50.45
49.65

49.27
49.84
49.29
49.90
50.03
49.89
49.67
48.92
49.40
48.87
49.62
49.61

2.82
2.89
2.86

3.04
3.26
2.81

2.98
3.09
2.91

2.86
2.97
2.99
3.13
2.62
2.88

584
271
419

538
382
542
409
208
660
264
311
436
377
453
399

-51.75
52.93
51.85

51.80
52.37
51.52
52.52
52.24
52.20
52.42
51.28
51.88
51.21
52.21

52.16

3.13
3.17
3.09

3.54
3.40
3.03
3.34
3.25
3.07
3.22
3.08
3.27
2.93
2.99
3.09

562
274
369

478
407
540
473
219
635
194

298
477
322
532
352

54.11
55.01
54.25

55.02
54.34
54.08
54.77
54.14

54.83
54.33
54.03
53.97
53.81
54.59
54.25

3.19
3,16
3,10

3.32
3.12
3.18
3.16
3.33
3.19
3.08
3.00
3.43
3.11
3.19
3.14

567
274
345

680
351

323
580
133

514
171
247
549
302
576
253

56.35
56. 64

56.37

56.54
55.94
55.70
56.56
55.29
56.84
56.17
55.63
56.15
55.82
56.40
55.98

2.96
2.96
3,00

3.05
3.33
2.98
2.86
3.17
2.80
2.91
3.02
2.99
2.99
2.77
3.21

544
226
265

641
299
181

638
72

603
118
197
545
232
443
129

57.60
57.21

57.75

57.27
57.28
57.34
57.37
57.75
57.93
57.63
57.35
57.10
56.85
57.65
57.14

2.68
3.06
4.24

2.65
2.90
2.88
2.75
2.83
2.68
3.65
2.65
2.69
2.59
2.66
3.01

421

188

172

470

Illinois 156

Iowa 134

Kansas 504
60

Minnesota. . . .
469

Nebraska _ _
41

Ohio 124

Pennsylvania 405
149

Texas .. 304

Utah 36

99



Table 40. -Mean, standard deviation {centimeters) , and number of casesfor each of 19 measurements by State and agefor girls aged 6 to 14—
Continued

THIGH GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Agel4

State
a
§

© 5R

Eg
3,„
2° 1

Is
el i sg

2°
i

CO

3^
1

d
DO 1

SI
Bg
3 J.

Z°

a

1
Q
CO

If a
g il

z°

li
ag
3j;
Z°

Alabama 34.76
36.28
34.44

35.52
36.72
34.86
34.73
3.S. 19

34.65
34.80
34.82
34.86
34.58

2.62
3.10
2.93

3.17
3.82
2.80
2.83
3.38
3.06
3.05
3.34
3.25
? 86

340
245
295

436
196
445
305
80

594
211

211

361
262
346
232

36.22
37.77
35.97

37.00
37.76
36.56
36.37
36.59
36.68
36.00
36.02
36.62
35.60
37.02
36.06

3.21
3.52
3.00

3.50
3.66
3.21
3.49
3.27
4.03
3.21
3.15
3.88
3.41
3.44
3.30

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

37.47
39.75
37.58

38.50
39.34
38.42
37.98
39.23
38.22
37.89
37.41
38.14
37.36
38.55
37.14

3.24
3.59
3.40

3.89
4.01

3.96
3.36
4.42
3.83
3.76
3.48
4.19
3.63
3.80
3.23

487
261

396

561

305
492
364
159

594
238
300
374
357
518
348

39.17
42.18
39.34

40.04
40.64
40.04
39.72
40.13
40.16
39.64
39.28
39.74
38.74
40.37
38.89

3.75
4.38
3.88

4.13
4.77
3.98
4.05
4.18
4.15
4.01
4.15
4.55
3.93
4.22
3.84

541

271
392

556
334
539
412
176
699
267
328
477
396
435
351

41.04
44.30
40.74

41.90
42.84
41.88
41.41
41.99
41.90
41.23
40.55
42.01
40.58
42.55
40.44

4.17
4.37
4.27

4.80
4.88
4.70
4.10
4.89
4.40
4.20
4.15
4.95
4.49
4.34
3.84

584
271
419

538
382
542
409
208
660
264
311
436
377
453
399

42.72
46.18
42.70

43.77
44.82
43.66
43.95
43.16
44.11
43.75
42.26
43.99
42.42
44.27
42.57

4.15
4.70
4.52

4.78
4.89
4.43
4.68
4.77
5.04
5.29
4.31
5.28
4.66
4.54
4.34

562
274
369

478
407
540
473
219
635
194

298
477
322
532
352

44.87
48.20
44.89

46.68
46.37
46.01

46.38
44.25
46.47
45.17
45.22
46.08
44.71
46.55
44.54

4.98
5.43
4.81

5.15
4.91

4.73
5.17
4.34
5.24
4.78
4.77
5.44
4.76
4.68
4.52

567
274

345

680
351

323
580
133
514
171

247
549
302
576
253

47.31
50.72
47.60

48.91
48.80
47.66
48.14
46.32
49.39
47.16
47.59
48.63
46.18
48.57
45. 95

5.18
5.50
4.95

5.06
5.31
5.56
5.03
4.32
5.00
4.41
5.29
5.32
4.73
5.19
4.39

544
226
265

641
299
181

638
72

603
118
197
545
232
443
129

49.32
52.26
49.69

50.06
51.13
49.80
50.36
48.58
51.62
49.88
49.57
49.98
48.53
50.31
47.44

4.79
4.64
4.60

4.64
4.75
5.45
4.75
5.90
5.04
4.72
4.97
4.52
4.41
4.55
3.71

421

California 188

Colorado _ . .. 172

District of Columbia,
Maryland, and Vir-
ginia. - . . .. 470

Dlinois . .. 156

Iowa 134

Kansas .504

Michigan
Minnesota

60
469

Nebraska . 41

Ohio 124
Pennsylvania
Tennessee

405
14P

Texas . 35.69 3.22
34.29 2.67

304

Utah 9«

MAXIMUM CALF GIRTH

23.58
24.20
23.39

23.93
24.48
23.41
23.60
23.68
23.32
23.56
23.68
23.48
23.48
23.88
23.28

1.60
1.67
1.68

1.66
1.94
1.45
2.43
1.81

1.87
1.74
1.83
1.75
1.58
1.66
1.50

340
245
295

436
196
445
305
80

594
211

211
361
262
346
232

24.30
25.16
24.31

24.73
25.05
24.35
24.48
24.71
24.42
24.34
24.49
24.47
24.20
24.71
24.39

1.63
2.03
1.54

1.81
1.98
1.62
1.89
1.77
1.86
1.67
1.70
1.82
1.87
1.85
1.83

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

25.07
26.20
25.24

25.65
25.96
25.44
25.42
26.06
25.39
25.28
25.28
25.32
25.12
25.47
25.08

1.75
2.00
1.82

1.91
1.99
1.93
1.87
2.08
1.91

1.81
1.69
2.09
1.93
1.87
1.81

487
261

396

561

305
492
364
159
594
238
300
374
357
518
348

26.01
27.37
26.16

26.52
26.76
26.34
26.41
26.48
26.41

26.38
26.35
26.21
25.99
26.49
26.05

2.00
2.19
1.94

2.13
2.26
2.12
2.02
2.20
2.05
2.05
2.02
2.12
2.05
2.20
1.97

541

271
392

556
334
539
412
176

699
267
328
477
396
435
351

27.11
28.69
27.01

27.56
27.91
27.31
27.39
27.48
27.44
27.21
27.19
27.36
27.06
27.73
26.87

2.14
2.27
2.22

2.29
2.47
2.24
2.07
2.47
2.31
2.19
2.28
2.41

2.33
2.23
1.92

584
271

419

538
382
542
409
208
660
264
311

436
377
453
399

28.06
29.61
28.07

28.62
28.99
28.45
28.82
28.50
28.77
28.63
28.25
28.61
28.22
28.70
27.95

2.19
2.34
2.38

2.40
2.42
2.15
2.39
2.54
2.54
2.60
2.23
2.65
2.31
2.28
2.10

562
274
369

478
407
540
473
219
635
194

298
477
322
532
352

29.28
30.51
29.39

30.19
29.94
29.79
30.11
29.03
30.04
29.57
29.74
29.69
29.54
30.05
29.26

2.58
2.61
2.39

2.60
2.54
2.34
2.63
2.24
2.69
2.36
2.43
2.67
2.36
2.38
2.30

567
274
345

680
351

323
580
133
514
171
247
549
302
576
253

30.55
31.50
30.58

31.19
31.38
30.70
31.06
29.90
31.39
30.63
30.99
31.28
30.47
31.11
30.05

2.61
2.59
2.47

2.41
2.64
2.77
2.47
2.20
2.46
2.49
2.68
2.62
2.36
2.50
2.25

544

226
265

641
299
181

638
72

603
118
197
545
232
443
129

31.40
32.23
31.55

31.70
32.27
31.75
32.11
31.43
32.54
31.76
31.93
31.94
31.34
31.86
30.67

2.43
2.47
2.37

2.35
2.35
2.45
2.53
2.53
2.48
2.06
2.34
2.31
2.02
2.32
1.96

421

California 188

Colorado
District of Columbia,
Maryland, and Vir-
ginia ... - - -

172

470

Illinois 156

Iowa
Kansas _

Michigan. .

134
504
60

Minnesota 469

Nebraska 41

Ohio
Pennsylvania
Tennessee
Texas

124

405
149
304

Utah. 36

KNEE GIRTH

Mnhama 24.76
25.19
24.64

25.16
25.53
24.40
24.78
24.79
2*. 50
24.66
24.62
24.71
24.78
25.14
24.63

1.46
1.64
1.68

1.69
2.04
2.01
1.54
2.04
1.62
1.68
1.79
1.71
1.58
1.69
1.52

340
245
295

436
196
445
305
80

594
211

211

361
262
346
232

25.72
26.09
25.61

26.02
26.40
25.35
25.95
25.84
25.79
25.62
25.42
25.71
25.50
26.15
25.67

1.59
1.94
1.69

1.80
1.87
1.53
1.90
1.84
1.84
1.69
1.55
1.85
1.80
1.77
1.79

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

26.55
27.43
26.67

27.05
27.51
26.59
26.89
27.16
26.86
26.65
26.36
26.79
26.59
27.05
26.36

1.72
1.79
1.80

1.89
1.93
1.94
1.69
2.17
1.92
1.86
1.71
2.02
1.78
1.88
1.72

487
261

396

561

305
492
364
159
594
238
300
374
357
518
348

27.71
28.80
27.87

28.05
28.26
27.51
28.09
27.96
28.00
27.85
27.50
27.79
27.34
28.22
27.33

1.88
2.18
2.05

2.13
2.26
2.04
2.04
2.23
2.14
1.99
1.94

2.15
1.93
2.10
1.91

541
271
392

556
334
539
412
176
699
267
328
477
396
435
351

28.89
30.09
28.78

29.28
29.58
28.68
29.20
29.09
29.06
28.78
28.50
29.19
28.51
29.61
28.38

2.10
2.19
2.22

2.33
2.27
2.19
2.11
2.52
2.26
2.09
2.20
2.37
2.35
2.15
1.95

584
271
419

538
382
542
409
208
660
264
311

436
377
453
399

30.10
31.17
29.87

30.51
30.88
29.75
30.64
30.14
30.54
30.30
29.44
30.40
29.67
30.65
29.47

2.18
2.28
2.32

2.36
2.31
2.11
2.34
2.69
2.43
2.51
2.14
2.57
2.31
2.21
2.10

562
274

369

478
407
540
473
219
635
194
298
477
322
532
352

31.30
32.32
30.97

32.22
31.59
31.17
31.92
30.69
31.77
31.29
31.00
31.52
31.02
31.94
30.66

2.39
2.45
2.26

2.51
2.16
2.11
2.54
2.33
2.49
2.31
2.17
2.54
2.27
2.22
2.26

567
274
345

680
351
323
580
133
514
171

247
549
302
576
253

32.31
33.51
31.97

33.22
32.78
31.81
32.70
31.14
32.91
32.12
31.97
32.82
31.77
32.80
31.12

2.36
2.33
2.18

2.41
2.45
2.30
2.29
2.16
2.38
2.24
2.22
2.43
2.03
2.26
2.06

544
226
265

641
299
181

638
72

603
118
197
545
232
443
129

33.04
33.87
32.69

33.60
33.68
32.73
33.43
32.37
33.78
33.10
32.85
33.25
32.28
33.32
31.69

2.21
2.11
2.16

2.34
2.08
2.32
2.35
2.33
2.30
2.22
2.26
2.12
1.88
2,12
2.03

421

California 188

Colorado . ... 17?

District of Columbia,
Maryland, and Vir-
ginia. - - 470

Illinois- . 156

Iowa 134

Kansas 504

Michigan 60

Minnesota . 469

Nebraska
Ohio

41

124

Pennsylvania
Tennessee

405
149

Texas
Utah

304
3R

TOTAL CROTCH LENGTH

Alabama _ .. 47.79
49.63
48.00

50.30
50.14
49.73
48.45
49.00
49.12
48.84
48.61
49.65
48.79
48.14
48.47

2.86
3.31
3.10

3.12
4 04
3.04
3.07
4 08
3.26
3.58
3.56
3.15
3.36
3.26
3.17

340
245
295

436
196
445
305
80

594
211

211
361
262
346
232

49.55
52.02
50.07

52.19
51.68
51.70
50.74
51.28
51.85
50.86
50.61
51.75
50.48
50.03
51.40

3.01
3.80
3.14

3.59
3.83
3.28
3.70
3.76
3.81
3.35
3.26
3.80
3. .52

3.57
3.66

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

51.46
54.51
51.96

54.35
53. 95
54.37
53.12
53.51
54 08
53.42
52.23
53.93
52.64
52.08
62.82

3.38
3.73
3.55

3.92
4 16

3.92
3.39
4.10
4.02
4.09
3.40
4.14
3.80
3.67
3.63

487
261
396

561
305
492
364
159
594
238
300
374
357
518
348

53.35
57.17
54.51

56.44
55.93
56.02
55.00
55.47
56.81

55.92
55.07
55.59
54.34
54.30
55.48

3.47
4.46
4.00

4.27
4.57
3.98
3.77
4.06
4 46

3.98
4.15
4 08
3.96
3.97
4.18

541
271
392

556
334
539
412
176

699
267
328
477
396
435
351

56.09
60.09
56.21

58.95
58.34
58.59
57.37
57.79
58.88
57.78
56.73
58.54
56.63
56.98
57.40

3.93
4.32
4.08

4.45
4.93
4.52
3.89
4.45
4.35
3.93
4 15

4.50
4 46
4 18

3.87

584
271
419

538
382
542
409
208
660
264
311
436
377
453
399

58.21
61.94
58.56

61.64
61.10
61.04
60.35
59.78
61.48
60.89
58.78
60.64
59.07
59.19
59.84

4.24
4.87
4.38

4.84
4 95
4.51
4.58
4 24

4.81
5.12
4.42
4 87
4.49
4 46
4.50

562
.274

369

478
407
540
473
219
635
194
298
477
322
532
352

61.01

64.58
61.50

65.67
62.99
63.58
62.84
61.98
63.84
62.63
61.79
62.85
61.86
62.44
61.94

4 62
5.51
4.67

5.11
4 57

4 73
4.99
4.32
4.74
4.74
4.66
5.04
4.83
4 76

M.70

567
274
345

680
351
323

580
133
514

171

247
549
302
576
253

63.76
67.27
64.17

68.32
65.37
65.66
64 70

62. 92

60.58
65.42
64.14
65.32
64 29

64 76
63.97

4 78
4 77

4 40

4 74
5.02
5.17
4.59
4.61

4 27
4 85
4 88
4 97
4 43

4 82
4 53

544
226
265

641
299
181

638
72

603
118

197
545
232
443
129

66.01
68.83
66.88

69.45
68.24
67.87
66.62
66.00
67.92
67.98
66.03
66.58
66.28
66.49
65.56

4 59
4 37
4 08

4 38
4.22
4 91

4.34
3.82
3.99
4 60
4 50
4.16
4.15
4 43

3.75

4''1

California
Colorado . .. .

188
172

District of Columbia,
Maryland, and Vir-

470

Hlinois . .. 156

1.34

Kansas 504
60

Minnesota 469
41

Ohio ... 124

Pennsylvania
Tennessee

405
149

Texas
Utah

304
36

100



Table 40.

—

Mean, standard deviation {cent/ meters), and number of cases for each of li> measurements by State and age for girls aged 6 iol4-
Continued

VERTICAL TRUNK GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State

§

S

li
1°

Q
CO

eg
1 =

Q
CO

li
IS Q

CO 2 =
is

d
§
s co'

li
eg
2° 1

11
2°

d

1
It2°

i
g

137. 20
140.54
138. 27

138. 43
138, 69
139. 63
137. 82
136.08
138.97
138. 60

138. 19

137. 25
136. 26

137. 84
135. 31

Q
co'

7.13
6.77
6.73

6.87
6.43
8.21
6.76
7.36
6.51

6.97
7.83
6.52
6.67
6.76
5.94

'"
CO

3C^2°

Alabama.
California
Colorado . -

101. 89
103. 46
100. 73

102. 61

104. 08
102. 65
101. R5
101. 54

101. 70

102. 09
102. 63

4.48
4.51
5.40

4.90
6. U
4.24
4.93
6.29
4.91
5.27
5 28

340
245
295

436
196
445

305
80
594

211
211
361
262
346
232

104. 65
107. 74
105. 22

106. 21

106. 87
106. 56
105. 68
106. 13

106. 24

105. 80
105. 95

4.57
5.47
5.01

5.07
6.07
4.97
5.45
5.81
5.49
4.72
4 55

450
264
320

522
260
535
364
100
560
210
250
438
398
472
274

108.29
112. 10
108. 93

110. 19

110.37
110.88
109. 62
110.09
110.42
109. 95
109. 49
109. 95
109. 00
109. 03
109. 89

5.10
5.67
5.79

6.09
6.14
5.82
5.18
6.45
5.87
5.54
5.34
6.11
5.66
5.51
5.63

487
261
396

561

305
492
364
159
594
238
300
374
357
518
348

111.94
116. 69
113. 10

113. 77

113.85
114.44
113.17
113.57
114.30
113.88
113.82
113.70
112.54
112.88
114.42

5.39
6.36
6.37

6.62
6.9'.

5.89
6.09
6.39
6.19
5.91
6.34
6.20
5.82
5.96
5.97

541
271
392

556
334
539
412
176

699
267
328
477
396
435
351

116. 82
121. 58
116.85

118.21
118.67
119.36
114.70
118.21
118.75
117.99
117.48
119.07
116.59
117.82
118. 20

6.41

6.69
6.77

7.05
7.55
6.79
6.57
7.66
6.78
6.32
6.91
6.81
7.13
6.23
6.11

584
271
419

538
382
542
409
208
660
264
311

436
377
453
399

121.47
126. 69
121. 71

123.79
124.14
124. 32
123. 82
121. 93
124. 37
124. 12

122. 09
123. 54

121.21
122. 78
123.06

6.93
7.48
7.67

7.95
8.48
7.24
7.75
8.04
8.00
7.94
7.03
7.88
7.16
7.39
7.36

562 127. 20
274 131.91
369 127. 63

478 130. 99
407 129. 14

540 130. 02
4T3 129. 49
219 126. 55
635 130. 14

194|128.47
298ll29.07

7.75
8.71
8.03

7.79
8.23
7.85
8.54
7.65
7.93
7.87
8.01
8.37
8.07
7.72
7.50

567 133. 09
274 137. 03
345 133. 24

680 135. 82
351 134.21
323 134. 56
580 133. 80

7.63
7.71

7.93

7.36
8.45
8.48
7.44
7.80
7.05
7.41
8.16
7.72
7.24
7.60
7.19

544
226
265

641

299
181

638
72

603
118

197
545
232
443
129

421
188
179

District of Columbia,
Maryland, and Vir-
ginia -- - 470

Illinois

Iowa
156
134
fi04

Alichigan ... 133 129.74 fiO

Minnesota
Nebraska
Ohio --. -- - ---

514

171

247
549
302

135. 65
133.73
134. 15

134.24
132.29

469
41

l'>4

Pennsylvania
Tennessee ., _ _

102. 31:4. 95
102.24:5.00

106. 11 j5. 61

104.9315.47
477J128.61
322' 127. 31

405
149

Texas
Utah

102. 10
103. 00

4.91
4.67

105. 38
107. 66

4.91
5.37

532J128.93
352 127.83

570 133. 97
253!l32. 11

304
36

Table 41.

—

Iniercorrelations ' of 7 measurements for each State for boys and gii-ls aged 6

Measurement

Hip height
Weight
Stature
Chest girth at armscye
nip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight --
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth ^---

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Tipgirth
Votal posterior arm length
Hertical trunk gurth

Alabama (283 boys and 340 girls)

s

X3

'S

n
t3

1
1

s
3

x:

'5j

O

x:

'Si

5

^ bo

o

0.649 2 0.905 0. 485 0. 508 0.792
0. 650 .742 .801 .905 .642
2.906 .745 .537 .594 .775

..520 .816 .577 .753 .518

.548 .925 .626 .738 .526

.840 .691 .827 .598 .604

.603 .823 .746 .675 .750 .618

0.567
.793
.718
.604
.735
.546

District of Columbia, Maryland, and Vir-
ginia (430 boys and 436 girls)

0.742 2 0.907 0.590 0.660 0.851

0.659 .814 .823 .918 .728
2.897 .729 .647 .732 .834

. 516 .844 .582 .784 .630

.577 .929 .631 .793 .642

.799 .684 .810 .581 .610

.573 .811 .722 .693 .779 .607

0.681
.844
.823
.738
.812
.666

Kansas (220 boys and 305 girls)

0.757 2 0.915 0.582 0,674 0.844

0.764 ,834 .795 ,911 .746

2,929 ,805 .641 .726 .806

,,596 .801 ,642 .742 .609

654 ,913 ,685 .764 .641

,8412 .769 ,845 .631 ,679

.715 .822 ,815 .706 .758 .696

0.636
,823

,780
.717
.746
.640

Nebraska (203 boys and 211 girls)

0.752 2 0,926 0. 549 0.614 0.883

717 ,822 .796 .913 .790
2 909 .785 ,591 ,680 ,880

.141 .863 ,619 ,725 ,635

620 .929 ,686 .813 ,670

844 .703 ,815 .577 .612

.697 .877 .821 .755 .808 .657

0,700
,800
,824
,669
.770
,706

Tennessee (162 boys and 262 gu-ls)

0.760 2 0.945 0. 575 0.636 0.883

0.774 ,808 ,808 .909 .763

2 935 ,832 ,619 .691 .852

.575 ,811 ,611 .779 .616

678 ,938 ,735 ,795 ,670

884 ,761 ,883 .600 .692

,717 .830 .813 .679 .774 .670

0,638
,799
,745
.694
.777
.605

California (237 boys and 245 girls)

s
Lh

X4 ojx;

bfl
t^ x: — a

X! fn 3 M
O,

5 1
C5 S3

O
o

0.694 2 0.903 0.502 0, 556 0.866
0.685 .747 .754 .903 .677
2.909 .744 .486 .603 ,842
..509 .810 .489 .743 .520
.,598 .923 .620 .790 .536

.842 .686 .837 .496 .565

.660 .879 .773 ,700 .802 .639

0.680
.873

.750

.661

.775

.663

niinois (105 boys and 196 girls)

0.725 2 0.912 0.499 0.616 0.844
0.747 .769 .827 ,929 .700
2.948 .785 .568 .649 .857

. 553 .888 .582 .805 .535

.6.59 .943 .683 .869 .605

.906 .757 .905 .601 .667

.701 .857 .768 .744 .812 .692

0.610
.844
.735
.781
.816
.626

Michigan (176 boys and 80 girls)

0.721 2 0.909 0.575 0.606 0. 839

793 .800 ,805 .914 ,714

933 .873 .645 .705 .799
657 .848 .753 .791 ,615

669 ,911 .776 .839 .662

834 .774 ,829 ,710 .713

712 .867 ,823 .742 .858 .715

.683

.827

.811

.632

Ohio (294 boys and 211 girls)

0.735 2 0.924 0.578 0.617 0.851 0,

0. 745 .804 .870 .957 .739
2,936 .786 ,616 .687 .842

,661 .861 .690 .811 .626

.642 .924 .688 ,852 ,661

.904 .753 .892 ,706 .665

.691 .855 .802 .756 .824 .695

Texas (330 boys and 346 girls)

0.729
2,927

.570
,636
.749
,705

0.700

.766

.869

.944

.618
,846

2 0.907
.767

.588
,663
.749
.820

0. 572
.857
.004

.837
,488

0, 640
,942
,706
.823

.543

.786

0,828
, 677
,802
,,546

.624

,610

.623

.826

. 750

.704

.794

.615

Colorado (263 boys and 295 girls)

s

XJ

'Sa
a

x:
bp
'©

o
1-,

3
to

x:

XI
O

u
"bi

O.

w

=3x:

«g
o

0.699 2 0.892 0.509 0. 594 0,849
0.651 .797 .777 .895 .717
2,890 .759 .551 .694 .820
.495 .859 .600 .743 .605
.566 .933 .670 .810 .628
.862 .656 .818 .519 .590
.548 .783 ,739 .702 .720 .544

0.566
• .763
.736
.574
.720
.583

Iowa (417 boys and 445 girls)

0.740 2 0.919 0.572 0.629 0.844
0, 635 .821 .810 .923 .746
2,885 ,743 .630 ,711 .849
.448 ,790 .527 ,745 . 633
.494 ,905 ,602 .745 .048
.817 .648 ,799 .510 ,530
.568 .804 .752 .614 ,739 .555

.818

.726

.803

.701

Minnesota (563 boys and 594 girls)

0.729 2 0.904 0.508 0,642 0.829
0, 684 .812 .768 .913 .696
2, SSfi .754 .576 .712 .813

, 523 ,803 .564 ,703 ..539

,.5SS ,909 .637 .754 .614
,831 .699 ,814 .555 ,600
,646 .821 .701 .664 ,755 .643

0, 685
,8.32

.805

.606

.779

.649

Pennsylvania (253 boys and 361 girls)

0.700 2 0.900 0. 517 0.550 0.784 0. 588

0.678 .820 .764 .899 ,676 .865

2,902 .758 .621 .675 .810 .778

,536 .838 .600 .748 .612 .779

,535 ,904 . 596 .765 .603 .788
,823 .687 .823 .593 .561 .614

.605 .803 .734 .711 .7.10 .616

Utah (161 boys and 232 girls)

0.742 2 0.939 0.530 0, 635 0,871
686 .284 .795 ,896 .729

919 .766 .594 ,706 ,853

539 .813 .595 .702 ,001

.591 .900 .651 .777 ,625

879 .699 .916 ,570 ,618

644 ,816 .764 .719 ,775 ,663

a 7.30

.866

.822

.733

.782

.699

1 For each State the iniercorrelations for the measurements of the boys are in the upper right-hand corner of

of the girls are in the lower left hand corner. ' Overlappmg measurements (see footnote 12, p. 30).

the section and the intercorrelations for the measurements
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Table 42.

—

Intercorrelations ' of 7 measurements for each State for hoys and girls aged 7

Measurement

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

Alabama (436 boys and 450 girls)

0.613
2.896

.442

.510

.823

.595

0.681

.706

.838

.927

.655

.829

2 0.919
.775

.524

.613

.824

.764

0.549
.820
.594

.797

.530

.660

0.549
.903
.642
.742

.592

.782

0.842

.833

.609

.630

0.638
.820
.783
.650
.748
.631

District of Columbia, Maryland, and Vir-
ginia (502 boys and 522 girls)

0.737 2 0.914 0.572 0.590 0.869
0.683 .797 .851 .905 .749
'.913 .736 .620 .662 .867
.550 .812 .574 .806 .616
..WS .918 .651 .817 .617
.841 .684 .844 .581 .608
.639 .810 .767 .675 .789 .663

0.678
.869
.802
.743
.805
.687

Kansas (320 boys and 364 girls)

0.697 ! 0.910 0.687 0.601 0.870
0.685 .790 .832 .920 .715
!.920 .774 .643 .690 .870
.555 .840 .595 .752 .628
.574 .924 .661 .812 .616
.841 .691 .834 .559 .597
.658 .857 .796 .735 .791 .632

0.621
.836
.779
.732
.774
.620

Nebraska (221 boys and 210 girls)

0.743 2 0.927 0.574 0.623 0.851
0. 662 .802 .837 .939 .722
2.898 .759 .600 .692 .824
..521 .859 .575 .802 .626
. 557 .941 .650 .825 .618
845 .676 .854 .526 .595
.619 .823 .777 .678 .762 .634

0.693
.852
.810
.682
.780
.667

Tennessee (220 boys and 348 girls)

0.735
2.928

.612

.658

.880

.733

0.758

.813

.861

.927

.736

.854

2 0.937

.670

.719

0.618
.821

.661

.625

.737

0.702
.928
.737
.811

0.891
.730

.630

.713

0.678
.837

.773

.829

California (234 boys and 264 girls)

a
i^

i
si

Si
(S£

o
si .a

3 «|

t3 1
(d

s
Si
O

0.748 2 0.937 0.572 0.651 0.884
0.759 .800 .779 .914 .730
2.922 .80,0 .583 .699 .874
.619 .861 .614 .700 .582
.682 .945 .718 .820 .619
.865 .727 .856 .627 .643
.704 .900 .811 .775 .861 .668

0.685
.827
.799
.671
.762
.663

Illinois (270 boys and 260 girls)

0.730 2 0.919 0.588 0.639 0.855
0.747 .775 .854 .922 .749
2.925 .793 .622 .680 .863
.619 .905 .653 .818 .661
.660 .946 .694 .858 .682
.883 .763 .884 .656 .692
.717 .880 .832 .766 .828 .724

0.724
.857
.834
.731
.801
.728

Michigan (248 boys and 100 girls)

0.677 2 0.925 0.544 0.518 0.845
0.775 .757 .831 .898 .695
2.923 .807 .592 .619 .832
.601 .870 .631 .757 .597
.6,51 .895 .700 .813 .576
.897 .795 .886 .662 .703
.639 .791 .774 .684 .767 .679

0.589
.810
.738
.693
.750
.606

Ohio (392 boys and 250 girls)

0.719 2 0.927 0.546 0.588 0.862
0. 666 .777 .802 .904 .718
2.916 .701 ..593 .664 .860
..500 .814 .489 .789 .592
..i42 .922 .577 .765 .623
.867 .691 .858 .540 .569
.623 .815 .739 .651 .788 .636

0.639
.828
.750
.696
.760
.620

Texas (434 boys and 472 girls)

0.696 2 0.916 0.572 0.617 0.844
n. 835 .749 .887 .953 .670
2. 915 .766 .609 .671 .826
.547 .865 .569 .863 .572
.635 .941 .669 .835 .598
.851 .695 .858 .556 .610
.685 .849 .806 .705 .792 .695

0.653
.834
.782
.704
.787
.620

Colorado (298 boys and 320 girls)

a

Si

a.

S

Si

'3

S
D

a

'Si

1
X!

O

Si

'm

i3

.-• be

a 1

o
Eh

a 786 2 0.927 0.626 0.682 0.856
0.727 .838 .835 .923 .776
2.909 .775 .651 .736 .852
.538 .845 .573 .781 .679
.615 .930 .653 .791 .683
.854 .737 .846 .599 .626
.623 .799 .759 .650 .737 .628

0.686
.806
.798
.669
.762
.671

Iowa (429 boys and 535 girls)

0.647 2 0.895 0.540 0.538 0.842
0.635 .760 .855 .916 .696
2.896 .719 .620 .641 .815
.458 .820 .519 .789 .622
.514 .917 .595 .799 .598
.854 .684 .845 .558 .576
.561 .802 .740 .680 .750 .627

0.576
.834
.752
.729
.773
.603

Minnesota (559 boys and 560 girls)

0.639 2 0.888 0.430 0.539 0.792
0.694 .760 .785 .920 .645
2.898 .764 .537 .644 .785
.518 .842 .596 .766 .490
.624 .930 .681 .813 .569
.826 .699 .837 .565 .626
.646 .836 .765 .724 .798 .644

0.575
.802
.727
.670
.776
.584

Pennsylvania (290 boys and 438 girls)

0.720 2 0.883 0.479 0.570 0.798
0.671 .811 .752 .865 .735
2.909 .754 .566 .657 .847
.542 .847 .595 .737 .595
.591 .942 .652 .815 .655
.8.50 .731 .855 .620 .665
.685 .803 .770 .723 .762 .688

0.563
.794
.735
.702
.728
.652

Utah (245 boys and 274 girls)

0.695 2 0.912 0.591 0.595 0.830
0. 719 .795 .826 .908 .670
2.929 .788 .652 .687 .806
..WS .876 .644 .754 .599
.643 .938 .699 .847 .602
.889 .714 .878 .624 .644
.667 .860 .789 .757 .820 .668

0.661
.854
.790
.745
.812
.631

1 For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements
of the girls are in the lower left hand corner.

2 Overlapping measurements (see footnote 12, p. 30).
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Table 43.

—

Intercorrelations ' of 7 rneasurements for each State for hoys and girls aged 8

Measurement

Alabama (483 boys and 487 girls)

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm lengths
Vertical trunk girth

Hip height --

Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.

_

Vertical trunk girth

0.712
2.919

.568

.615

.862

.685

0.701

.773

.856

.937

.714

.863

2 0.927
.782

.671

.855

.800

0.543
.822
.572

.813

.600

.709

0.589
.918
.673
.783

.798

.727

.844

.587

.634

.685

0.660
.848
.794
.693
.787
.675

District of Columbia, Maryland, and
Virginia (535 boys and 561 girls)

0.708 20.924 0.535 0.608 0.878
0.730 .796 .849 .940 .748
2. 935 .790 .616 .705 .869
.604 .862 .642 .840 .616
.636 .939 .702 .819 .668
.8,58 .731 .855 .624 .651
.701 .866 .814 .767 .829 .692

0.678
.877
.805
.761
.821

Kansas (346 boys and 364 girls)

0.649 20.909 0.469 0.542 0.867
0.642 .752 .850 .935 .702
2.918 .739 .568 .6,50 .854

..511 .845 .589 .827 .578

. 525 .937 .619 .797 .602

.833 .671 .843 .574 .695

.591 .845 .745 .759 .796 .594

0.618
.859
.777
.754
.825
.657

Nebraska (225 boys and 238 girls)

0.665
2.912

.527

.559

.884

.655

0.738 20.917 0.588 0.663 0.866
.801 .871 .945 .731

.736 .623 .737 .842

.876 .561 .843 .648

.951 .633 .860 .668

.725 .872 .614 .641

.877 .788 .738 .840 .667

0.703
.861
.824

.718

.824

.664

Tennessee (354 boys and 357 girls)

0.760 20.934 0.658 0.669 0.891
0. 675 .815 .867 .947 .734
2.929 .742 .703 .728 .869
.,544 .887 .603 .822 .678

. ,593 .939 .651 .856 .660

.872 .705 .873 .,579 .629

.680 .857 .796 .763 .812 .661

0.705
.864
.826
.762
.826
.673

California (264 boys and 261 girls)

s

"Sa
o.

a 1

£

1
Q

J3

D.

— c

O

0.682 2 0.943 0.538 0.577 0.888
0.681 .738 .854 .950 .719
2.920 .758 .561 .033 .872
.,552 .872 .579 .823 .580
.585 .938 .648 .826 .624
.855 .662 .857 .526 .547
.675 .879 .803 .763 .831 .659

0.706
.877
.800
.732
.824

.707

Illinois (348 boys and 305 girls)

0.700
2.930

.502

.604

.875

.712

0.689 20.926 0.575 0.609 0.857
.729 .851 .914 .688

.752 .620 .666 .855

.865 .536 .860 .611

.939 .650 .831 .626

.712 .885 .546 .634

.869 .819 .735 .832 .722

0.666
.814

.777

.770

.822

.648

Michigan (345 boys and 159 girls)

0.671

.574

.577

.638

0.728

.732

.878

.979

.739

.870

0.944
.783

.627

.627

.881

.752

0.608
.885

.765

0.615
.948
.674
.852

.845

0.863
.746
.852
.669
.664

.708

0.683
.865
.789
.777
.811

.665

Ohio (488 boys and 300 girls)

0.641
2.910

.537

.,546

.876

.593

0.711 2 0.923 0.612 0.641 0.874
.782 .837 .929 .717

.699 .670 .712 .875

.859 .560 .797 .637

.928 .611 .829 .640

.634 .857 .567 . 558

.824 .732 .715 .790 .565

0.670
.836
.789
.725
.788
.6,56

Texas (415 boys and 518 girls)

0.740 2 0.922 0.610 0.657 0.855
0.703 .781 .850 .943 .693
2. 923 .759 .630 .679 .833

.512 .802 .534 .817 .605

.630 .944 .668 .762 .610

.844 .690 .852 .536 .619

.666 .867 .793 .682 .808 .684

0.667
.862
.800
.738
.803
.625

Colorado (362 boys and 396 girls)

E
u.

.iL> S3
J2
to u. sz

fn 3 "S
ag

s 1
o

O
Q.

K
o

0.756 2 0.929 0.610 0.639 0.862
0.703 .822 .843 .921 .736
2.898 .750 .652 .705 .860
.561 .869 .598 .804 .622
.619 .942 .656 .817 .628
.879 .735 .839 .636 .651
.600 .807 .750 .699 .752 .605

0.656
.800
.768
.684
.775
.623

Iowa (544 boys and 492 girls)

0.660 20.913 0.553 0.578 0.860
707 .748 .861 .923 .678
924 .765 .608 .663 .847
567 .873 .607 .828 .593
627 .936 .665 .853 .624
856 .698 .832 .617 .633

689 .875 .808 .765 .813 .662

.852

.735

.807

Minnesota (577 boys and 594 girls)

0.711 2 0.918 0. 510 0.603 0.862
0.675 .770 .816 .907 .697
2.911 .758 .567 .654 .842
.,540 .871 .604 .770 .536
.,572 .919 .639 .812 .597
.841 .678 .840 .556 .585
.K!9 .846 .763 .737 .786 .629

0.650
.82»
.766;

.690'

.766-

.654

Pennsylvania (299 boys and 374 girls)

0.651 20.897 0.483 0.508 0.769
0.704 .759 .797 .902 .716
2.904 .785 .546 .627 .830
.611 .886 .653 .762 .591
.6.35 .945 .706 .839 .644
.868 .748 .854 .651 .682
.689 .8.54 .810 .774 .808 .687

0.600
.818
.732
.682-

.793

.65a

Utah (308 boys and 348 girls)

0.741 2 0.924 0.631 0.630 0.870
0. 715 .835 .869 .926 .778
2. 930 .767 .692 .730 .860
..597 .871 .631 .816 .681
.601 .912 .648 .843 .668
.892 .712 .855 .629 .610
.729 .844 .812 .752 .783 .688

0.667
.870
.798
.763
.838
.682

1 For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements of

the girls are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).
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Table 44.

—

Iniercorrelations ' of V measurements for each State for boys and girls aged 9

Measurement

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
•Hip girth

Total posterior arm length

.

Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth ...

Total posterior arm length

.

Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Alabama (495 boys and 541 girls) California (296 boys and 271 girls)

S ^ cr
Ja

j= s-c u J3

•& x: tc — 1= j=
—1 bt.

o £
3 'ti

~~ ^"t£ O
.c

3 ^ '5 fJ
iC. 2

5 a
o

>
O,

1 O
a.

K
c !

0.8780.683 20.916 0.538 0.587 0.867 0.659 0.707 2 0.930 0.526 0.609
0.695 .762 .824 .925 .686 .858 0.724 .766 .849 .926 .7181
2.909 .760 .591 .659 .842 .800 2.938 .766 .557 .653 .861
.557 .872 .591 .764 .585 .698 .604 .890 .609 .803 .560
.616 .946 .683 .832 .610 .810 .638 .957 .657 .861 .6211

.865 .698 .845 .590 .621 .649 .885 .713 .883 .599 .618 1

.651 .866 .796 .716 .820 .642 .716 .915 .811 .787 .854 .695

Colorado (366 boys and 392 girls)

.797

.735

.819

.681

District of Columbia, Maryland, and
Virginia (608 boys and 556 girLs)

0.717 = 0.914 0.574 0.610 0.881
0.709 .765 .861 .930 .740
2.929 .775 .618 .662 .880
.615 .911 .667 .820 .631
.640 .948 .698 .871 .652
.887 -729 .882 .652 .662
.668 .876 .795 .791 .828 .680

0.693
.840
.806
.715
.786
.703

Kansas (332 boys and 412 girls)

0.667 20.920 0.537 0.584 0.844
0.672 .737 .859 .947 .627
2.936 .736 .574 .650 .829
.529 .884 .552 .813 .513
.,573 .950 .639 .841 .561
.875 .729 .871 .616 .645
.636 .874 .768 .756 .835 .670

0.676
.849
.797
.733

.793

.599

Nebraska (232 boys and 267 girls)

0.626
2.900

.585

.523

.859

.627

0.713 2 0.936 0.527 0.648 0.881
.752 .851 .950 .709

.737 .552 .679 .857

.910 .666 .824 .574

.951 .630 .860 .643

.666 .848 .621 .573

.884 .794 .819 .823 .655

0.734
.885
.817
.749
.849
.710

Tennessee (343 boys and 396 girls)

0.711 20.931 0.569 0.631 0.883
0.647 .774 .856 .932 .738
2.918 .698 .618 .698 .868
.524 .863 .543 .805 .643
. .551 .943 .603 .818 .653
.869 .650 .851 .556 .570
675 .844 .776 .730 .800 .641

0.693
.846
.819
.747
.814

Illinois (353 boys and 334 girls)

0.722 20. 932 0.566 0.630 0.812
0.701 .750 .849 .938 .661
2.919 .727 .563 .658 .798
.591 .931 .597 .816 .544
.616 .962 .649 .907 .599
.887 .708 .870 .606 .634

.679 .900 .770 .817 .878 .671

0.718
.851

.824

.703

.799

.641

Michigan (360 boys and 176 girls)

0.644 20. 922 0.470 0.533 0.873
0.678 .739 .848 .940 .647
2.906 .727 .549 .630 .854
.548 .851 .592 .826 .509
.,5,i8 .909 .615 .869 .557
.847 .713 .858 .604 .652
.627 .851 .762 .767 .857 .694

0.603
.866
.739
.717
.812
.583

Ohio (576 boys and 328 girls)

0.686
2.927

.575

.596

.868

.676

0.729 2 0.931 0.623 0.635 0.892
.792 .855 .935 .756

.734 .656 .698 .885

.898 .613 .812 .674

.951 .656 .870 .676

.699 .869 .643 .615

.883 .788 .797 .854 .667

0.683
.865
.794
.756
.823
.705

Texas (431 boys and 435 girls)

0.661 20.906 0.545 0.589 0.814
0.707 .744 .896 .941 .667
2.919 .753 .604 .664 .822
.,590 .906 .610 .837 .586
.650 .955 .675 .868 .604
.8,57 .678 .845 .595 .617

.668 .886 .806 .770 .836 .666

.801

.816

.665

^
a

*. =3^

^ ^ c bC £
fjJ= t£ M

X O
a
5

o

0.702 2 0.926 0.619 0.619 0.870
0.646 .766 .882 .943 .691
2.892 .727 .661 .684 .852
.505 .896 .570 .844 .630
.558 .951 .628 .864 .628
.873 .673 .857 .546 .595
.568 .845 .743 .770 .793 .592

0.616
.825
.752
.749
.787
.607

Iowa (483 boys and 539 girls)

0.620 20.927 0.511 0.548 0.849
0.676 .730 .850 .939 .670
2.9i!8 .750 .548 .623 .858
.571 .874 .632 .801 .555
.590 .939 .668 .852 .587
.886 .681 .860 .595 .618
.647 .863 .776 .772 .824 .653

0.618
.858
.760
.705
.803
.644

Minnesota (687 boys and 699 girls)

0.714,20.923 0.586 0.622 0.871
0.702 .790 .846 .930 .734
2.895 .768 .655 .698 .860
.586 .878 .624 .809 .634
.637 .940 .682 .840 .660
.846 .721 .833 .612 .660
.718 .875 .813 .763 .820 .698

0.683
.865
.809

Pennsylvania (316 boys and 477 girls)

0.695 2 0.898 0.543 0.553 0.778
0.576 .802 .864 .918 .776
2.891 .693 .631 .668 .860
.419 .882 .525 .829 .674
.484 .956 .611 .865 .698
.830 .6671 .862 .541 .601
.573 .851 .727 .769 .822 .616

0.617
.840
.779
.743
.779
.711

Utah (364 boys and 351 girls)

0.706 20.925 0.598 0.612 0.877
0.711 .780 .855 .920 .723
2.930 .753 .628 .688 .857

. 554 .852 .552 .792 .639

.616 .938 .647 .825 .630

.8,51 .692 .830 .576 .606

.707 .876 .799 .735 .826 .680

0.638
.846
.782
.722
.814
.637

' For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements of

the girls are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30.)
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Table 45.

—

Intercorrelations ' of 7 measurements for each State for boys and girls aged 10

Measurement

Hip height
Weight
Stature
Chest girth at armseye
Hip girth
Total posterior arm length..
Vertical trunk girth

Hip height
Weight
Stature.-
Chest girth at armseye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
\Veight__-
Stature
Chest girth at armseye
Hip girth

Total posterior arm length
Vertical trunk girth.

Hip height
Weight
Stature
Chest girth at armseye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height - -

Weight
Stature...
Chest girth at armseye
Hip girth
Total posterior arm length
Vertical trunk girth

.Alabama (548 boys and 584 girls)

0.692
2.921
.549
.623
.872
.716

E
u

J3 «J3
u

S 60
«g

03 J3

D
P.

a
O

0.735 2 0.927 0.615 0.644 0.838
.787 .873 .938 .729

.731 .662 .707 .830

.885 .577 .826 .629

.958 .660 .848 .626

.709 .864 .602 .650

.878 .831 .745 .838 .730

0.703
.867
.815
.758
.823

District of Columbia, Maryland, and
Virginia (604 boys and 538 girls)

0.672 20. 912 0.528 0.603 0.863
0.695 .751 .879 .948 .720
'-. 926 .760 ..599 .695 .870
.612 .907 .655 .847 .598
.626 .950 .681 .880 .664
.872 .724 .879 .658 .660
.691 .877 .806 .794 .839 .699

0.660
.867
.79!

.762

.837

.691

Kansas (359 boys and 409 girls)

0.699
2.923

.600

.618

.851

.692

0.730 20. 926 0.553 0.627 0.878
.799 .851 .951 .752

.767 .613 .693 .873

.892 .636 .824 .625

.955 .676 .844 .661

.740 .875 .642 .672

.891 .819 .798 .844 .742

0.690
.867
.823
.770
.811
.691

Nebraska (247 boys and 264 girls)

0.636 2 0.935 0.457 0.512 0.873
0.656 .740 .867 .948 .695
2.913 .727 .545 .620 .862

.545 .895 .580 .833 .559

. 5.57 .954 .619 .871 .599

.887 .696 .877 .591 .617

.691 .883 .819 .777 .827 .718

0.616
.890
.774
.744
.838
.655

Tennessee (381 boys and 377 girls)

0.716
2.933

.612

.654

0.655

.787

.910

.959

.736

: 0.929
.723

.675

.722

.894

.823

0.514
.857

.877

.661

.814

0. 551

.933

.623

.824

.676

.861

0.874
.692
.842
.593
.593

.710

California (274 boys and 271 girls)

0.639
2.919

.543

.557

.856

.676

0.706

.883

.952

.876

2 0.940
.762

.537

.594

.802

0.593
.894
.632

.871

.551

.755

0.614
.963

.664

.584

.831

a

0.900
.750
.885
.686
.665

.709

0.723
.901
.819
.794
.848
.752

Illinois (397 boys and 382 girls)

0.649
2.920

.502

.576

.883

.677

.713

.912

.95

.720

.911

•0. 925
.770

..551

.644

.898

.792

0.582
.878
.609

.886

.590

.812

0.623
.948
.668
.860

.655

0.863
.732
.858
.620
.666

.713

0.700
880
817
782
82'

704

Michigan (465 boys and 208 girls)

0.686 20. 929 0.547 0.595 0.865
0.696 .778 .881 .947 .714
2.927 .778 .619 .686 .858
.601 .909 .667 .851 .629
.623 .946 .706 .886 .645
.854 .776 .858 .736 .713
.698 .916 .823 .829 .869 .757

0.67
.88

.796

.786

.843

Ohio (581 boys and 311 girls)

0.707 2 0.934 0.601 0.621 0.884
0.739 .779 .880 .962 .708
2.911 .770 .665 .707 .876
.606 .884 .606 .872 .659
.649 .940 .691 .852 .652
.899 .722 .884 .610 .643
.735 .896 .833 .795 .860 .720

0.658
.861

.783

.770

.844

.657

Texas (434 boys and 453 girls)

869 0.620
.795
.749
.817
.673

2.911

.489

.539

.863

.612

0.658

.681

.911

.959

.614

.876

! 0.918
.714

.530

. 596

.854

.76."

0.584
.892
.596

.879

.,516

.765

0.575
.950
.623
.862

.533

.838

0.841
.643
.819

.592

.575

.642

0.653
.884
.788

.770

.840

.651

Colorado '399 boys and 419 girls)

0.716
2.909

.599

.638

.874

.631

0.723

.766

.914

.955

.726

.853

0.920
.787

.6421

.676'

.856

.785

0.602
.870
633

.875

.634

.776

0.619
.943

.816

.649

0.868; 0.668

.724i .857

.852j

.627

.637

.627

.791

.741

.813

.674

Iowa (554 boys and 542 girls)

0.683 20. 925 0.582 0.600 0.884
0.644 .786 .892 .953 .706
2.915 .723 .676 .711 .876

. 535 .907 .597 .852 .636

.555 .955 .633 .872 .632

.875 .694 .875 .593 .608

.644 .881 .796 .799 .836 .692

0.652
.866
.794
.764
.826
.655

Minnesota (617 boys and 660 girls)

0.703 20. 921 0.574 0.616 0.873
0. 655 .768 .874 .942 .728
2.899 .717 .628 .675 .865
.550 .901 .591 .825 .628
..567 .946 .626 .855 .652
.813 .646 .818 .545 .562
.658 .873 .783 .769 .839 .625

0.667
.866
.786
.735
.837

Pennsylvania (345 boys and 436 girls)

0.648 2 0.905 0.472 0.531 0.751
0.616 .730 .873 .939 .710
2.914 .699 .554 .622 .819

. 551 .906 .601 .864 .604

.551 .948 .618 .868 .659

.8,50 .718 .854 .651 .653

.674 .866 .789 .805 .819 .722

0.039
.858
.759
.770
.830

Utah (441 boys and 399 girls)

0.646
2.913

.527

.562

.869

.630

0.707 2 0.932 0.604 0.624 0.882
.785 .883 .944 .733

.726 .6.53 .690 .867

.886 .595 .850 .653

.936 .641 .851 .652

.709 .860 .606 .630

.832 .783 .751 .785 .684

0.716
.877
.827
.785
.835
.721

1 For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements of

the girls are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).
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Table 46.

—

Intercorrelations ' of 7 measurements for each State for hoys and girls aged 11

Measurement

Hip height
Weight
Stature
Chest girth at armseye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height _.

Weight
Stature
Chest girth at armseye
Hip girth

Total posterior arm length.
Vertical trunlj girth

Hip height
Weight
Stature
Chest girth at armseye
Hip girth
Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armseye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armseye
Hip girth
Total posterior arm length.
Vertical trunk girth

Alabama (510 boys and 562 girls

0.709
2.926

.626

.633

.879

.734

0.633

.785

.914

.959

.713

.879

2 0.929
.741

.860

0.555
.897
.635

.642

.784

.663

.847

.651

.847

0.875

.652

.633

0.674
.894
.808
.801
.850
.701

District of Columbia, Maryland, and Vir-
ginia (582 boys and 478 gkls)

0.690
2.925

.595

.630

.896

.714

0.712 2 0.924 0.601 0.613 0.877
.792 .886 .942 .744

.744 .659 .701 .889

.899 .644 .848 .640

.960 .686 .873 .663

.746 .894 .668 .698

.890 .824 .812 .870 .755

0.694

.816

.788

Kansas (354 boys and 473 girls)

0. 6771

2.926

.566

.593

.882

0.670 2 0.932 0.498 0.575 0.864
.761 .868 .946 .684

.744 .589 .664 .858

.911 .597 .826 .568

.961 .667 .885 .604

.719 .890 .611 .646

.885 .828 .793 .854 .726

.794

.771

Nebraska (202 boys and 194 girls)

0.665
2.915

.561

.586

.857

.720

0.719 20. 944 0.562 0.638 0.907
.794 .883 .959 .740

.737 .620 .710 .888

.927 .611 .849 .632

.959 .660 .896 .674

.693 .873 .594 .626

.912 .833 .824 .879 .723

0.736
.904
.848
.785
.855
.743

Tennessee (404 boys and 322 girls)

0.681 2 0.922 0.549 0.587 0.893
0.614 .759 .859 .932 .684
2.902 .723 .610 .677 .861
..538 .914 .622 .816 .574
..541 .963 .649 .889 .589
.838 .668 .849 .586 .608
.639 .885 .793 .800 .859 .671

.820

.758

.832

.676

California (283 boys and 274 girls)

.931

.564

.604

0.664

.730

.899

.962

.719

.913

2 0.928
.727

.585

.652

.900

.815

0.556
.903
.597

593
.805

0.547
.948
.601

.739

0.676
.876
.797
.784
.825
.658

Illinois (409 boys and 407 girls)

0.734 2 0.936 0.606 0.656 0.881
0. 656 .779 .901 .957 .749
2.904 .745 .629 .699 .879
..561 .925 .643 .875 .650
.,582 .966 .684 .893 .667
.886 .736 .892 .664 .676
.663 .906 .820 .838 .886 .731

0.744
.898
.840
.792
.863
.755

Michigan (409 boys and 219 girls)

0.676 2 0.929 0.589 0.569 0.871
0.684 .738 .907 .953 .733
2.923 .762 .629 .633 .874
.592 .884 .671 .875 .668
.,587 .935 .664 .866 .659
.857 .706 .852 .679 .659
.679 .884 .809 .821 .846 .689

0.672
.879
.783
.788
.841
.709

Ohio (606 boys and 298 girls)

0.699
2.923

.567

.614

0.687 20. 937 0.554 0.584 0.877
.754 .860 .946 .701

.758 .587 .652 .876

.897 .616 .835 .617

.954 .674 .862 .624

.723 .877 .623 .656

.900 .823 .788 .861 .702

.856

.776

.725

.805

Texas (480 boys and 532 girls)

0.672
2.917

.573

.591

.862

0.624 2 0.916 0.534 0.507 0.854
.708 .898 .948 .657

.742 .580 .592 .840

.908 .621 .865 .583

.959 .666 .881 .563

.673 .864 .594 .601

.861 .809 .759 .826 .669

0.617
.878
.783
.763
.817
.651

Colorado (372 boys and 369 girls)

a
u

be

J3
(.1 ja

^JU

5 S3
to 3 5 fl

c.

5
®
^

.a
o Eh

0.690 2 0.899 0.565 0.584 0.859
0.669 .787 .872 .941 .704
2.903 .750 .617 .674 .841
.525 .890 .596 .838 .613
.623 .961 .703 .876 .621
.873 .687 .863 .563 .637
.630 .862 .809 .773 .842 .652

0.607
.839
.785
.740
.800
.623

Iowa (501 boys and 540 girls)

0.647
2.915

.520

.579

.882

.700

0.608 2 0.930 0.446 0.532 0.886
.714 .893 .959 .676

.729 .536 .636 .880

.894 .583 .850 .548

.947 .648 .854 .615

.701 .862 .601 .642

.882 .804 .773 .836 .742

0.603
.906
.767
.781
.856
.651

Minnesota (629 boys and 635 girls)

0.653
2.889

.561

.603

.795

.662

0.705 2 0.922 0.581 0.611 0.872
.772 .889 .947 .725

.733 .628 .680 .853

.914 .622 .847 .627

.954 .674 .883 .649

.661 .808 .591 .612

.887 .792 .802 .855 .650

0.695
.864
.810
.757
.822
.701

Pennsylvania (336 boys and 477 girls)

0.672
2.913

.590

.624

.874

.684

0.688 20. 911 0.526 0.561 0.745
.760 .849 .932 .634

.745 .577 .645 .759

.908 .645 .850 .548

.962 .693 .887 .572

.736 .880 .662 .693

.863 .794 .791 .839 .713

0.642
.861
.772
.787
.830
.607

Utah (411 boys and 352 girls)

0.707 2 0.930 0.579 0.621 0.886
0.691 .801 .888 .940 .754
2. 938 .762 .649 .720 .877
.,574 .881 .635 .844 .653
.607 .943 .678 .839 .685
.894 .722 .890 .648 .643
.714 .879 .831 .784 .846 .746

0.674
.871
.804
.767
.842
.709

' For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements
of the girls are in the lower left-hand corner.

2 Overlapping measurements (see footnote 12, p. 30).
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Table 47.

—

Intercorrelations ' of 7 measurements for each State for boys and girls aged 12

Measurement

Hip height ---

Weight
Stature
Cliest girth at armscye
Hip girth

Total posterior arm length-
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armseye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Alabama (533 boys and 544 girls)

0.598
2.902

.513

.543

.862

.636

0.724

.727

.910

.665

.903

0.937
.783

.614

.677

.855

.818

0.633
.910
.674

.595

.797

0.664

.733

.867

.617

.881

0.893
.749

.672

.705

0.732
.892
.836
.784
.864
.746

District of Columbia, Maryland, and Vir-
ginia (917 boys and 680 girls)

0.595

.540

.843

.635

0.724 2 0.927 0.592 0.636 0.880
.782 .903 .955 .762

.693 .645 .697 .882

.889 .557 .883 .056

.960 .649 .853 .092

.668 .837 .557 .618

.873 .802 .762 .855 .686

0.720
.883
.834
.795
.837
.744

Kansas (518 boys and 580 girls)

0.622
2.903

.531

.561

.867

.650

0.692 2 0.933 0.597 0.597 0.862
.770 .895 .956 .716

.736 .658 .674 .873

.923 .619 .846 .621

.967 .690 .891 .633

.694 .876 .610 .639

.904 .821 .824 .882 .713

0.701
.889
.834
.802
.839
.711

Nebraska (162 boys and 171 girls)

0.696 2 0.935 0.568 0.592 0.859
0.629 .804 .880 .952 .731
2.888 .764 .660 .703 .855

.520 .913 .634 .831 .652

.566 .961 .714 .881 .641

.859 .695 .862 . 627 .658

.602 .912 .809 .803 .900 .660

0.685
.873
.827
.766
.811

.707

Tennessee (336 boys and 302 girls)

0.604
2.906

.476

.545

.858

.650

0.728

.727

.907

.966

2 0.934

.588

.678

.870

.816

0.640
.889
.692

.883

.559

.816

0.650
.946
.729
.850

.650

.878

0.895
.763
.893

.674

.691

.711

0.700
.895
.833
.771

.854

.722

California (278 boys and 274 girls)

0.603
2.916

.499

.553

.852

.646

0.681

.691

.964

.673

2 0.940
.760

.581

.652

.852

.812

0.561
.895
.621

.881

.577

.794

o.

5

0.568
.945
.635
.870

0.898
.722

.628

.620

0.673
.865
.789

.768

.805

.686

Illinois (411 boys and 351 girls)

0.717 2 0.940 0.589 0.631 0.887
0. 635 .767 .914 .952 .768
2.887 .748 .617 .686 .877
.489 .906 .589 .870 .680

. 593 .966 .707 .886 .706

.8.30 .717 .855 .605 .689

.644 .915 .824 .802 .901 .707

0.726
.887
.826
.773

.853

.735

Michigan (419 boys and 133 girls)

0.662 2 0.920 0.544 0.565 0.854
0. 605 .760 .892 .949 .726
2.897 .732 .621 .666 .843

.477 .858 .606 .866 .652

.509 .937 .668 .853 .657

.837 .709 .857 .609 .643

.667 . 886 .832 .780 .859 .743

0.620
.873
.777

.779

.845

.654

Ohio (558 boys and 247 girls)

0. 615
2.893

.499

.544

.863

.633

0.628 2 0.939 0.587 0.616 0.878
.678 .803 .859 .648

.730 .622 .674 .865

.911 .613 .869 .637

.955 .666 .892 .654

.707 .856 .621 .659

.891 .813 .802 .865 .684

0.687
.798
.805
.777
.850
.694

Texas (443 boys and 576 girls)

0.609
2.891

.494

.540

.820

.606

.709

.902

.627

.872

0.914
.704

.571

.654

.822

0.522
.912
.575

.879

.525

.751

0.528
.961

.587

.875

.447

.854

0.869
.641

.857

.561

.553

.629

0.632
.891
.780
.778
.827
.660

Colorado (414 boys and 345 girls)

0.673
2.905

.567

.587

.870

.630

0.684

.738

.911

.959

.710

.861

2 0.910
.769

.612

.669

.875

.787

0.562
.892
.619

.882

.620

.765

0.596
.958
.682
.854

.653

.843

0.862
.721

.851

.631

.648

.673

0.667
.882
.821
.777
.832
.695

Iowa (321 boys and 323 girls)

0.691 2 0.928 0.586 0.619 0. 862
0.612 .808 .906 .967 .766
2.887 .744 .679 .738 .866
.479 .911 .602 .877 .688
..588 .954 .688 .872 .723
.861 .699 .861 .593 .641

.633 .914 .811 .816 .888 .691

0.707
.913

.846

.818

. 867

.763

Minnesota (542 boys and 514 girls)

0.732 2 0.944 0.589 0.633 0.889
600 .797 .890 .952 .738

871 .738 .653 .699 .874

483 .900 .611 .858 .638
,538 .958 .677 .868 .653
833 .695 .839 .603 .644
614 .883 .809 .778 .854 .688

0.715
.890
.825
.789
.845
.711

Pennsylvania (413 boys and 549 girls)

0.654
2.912

.559

.596

.859

.691

0.727 2 0. 935 0.600 0.630 0.859
.799 .894 .941 .769

.750 .656 .706 .887

.910 .637 .856 .668

.969 .701 .888 .695

.738 .883 .661 .705

.885 .831 .788 .864 .762

0.705
.881

.824

.790

.844

.740

Utah (347 boys and 253 girls)

0.643 2 0.905 0.535 0.563 0.870
0.638 .762 .874 .934 .714

2.919 .745 .624 .682 .851

, 568 .901 .655 .819 .608

.524 .949 .634 .867 .636

.8,57 .691 .858 .636 .593

.641 .907 .793 .842 .867 .694

0.608
.888
.790
.785
.856
.656

> For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements

of the girls are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).
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Table 48.

—

Intercorrelations ' of 7 measurements, jor each State for boys and girls aged IS

Measurement

Alabama (458 boys and 544 girls) California (284 boys and 226 girls)

c.

5

Colorado (328 boys and 265 girls)

s

be (.4 ja

s: fn 3
a g

Q,

5
s

5
o

0.627 2 0.903 0.504 0.534 0.860
0.509 .747 .899 .955 .709
2.874 .651 .627 .647 .870
.377 .887 .500 .860 .626
.431 .936 .594 .827 .624
.823 .690 .835 .496 .542
.533 .846 .764 .713 .816 .599

Hip height
Wpight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length

.

Vertical trunk girth

Hip height __-

Weight
Stature
Chest girth at armscye
Hip girth 1

Total posterior arm length

.

Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

0.521
2.868

.452

.432

.839

.546

.905

.960

.652

.873

! 0.933
.810

.586

.625

.850

.787

0.606
.906
.691

.859

.575

.770

0.618
.952
.734

.592

.860

0.899 0.

?43 . 905
.901

.814
.675

.732
.646

0.508
2.900

.386

.421

.867

.550

0.670

.637

.914

.623

.873

2 0.928
.796

.559

.850

.771

0.568
.921
.679

.891

.517

.770

0.573

.707

.909

.560

.837

0.890
.730

.644

.630

0.674
.907
.841

.828

.857

.732

0.630
.863
.814
.768
.812
.677

District of Columbia, Maryland, and Vir-
ginia (1,117 boys and 641 girls)

Illinois (406 boys and 299 girls) Iowa (229 boys and 181 girls)

0.700 20.917 0.596 0.617 0.888
0.516 .786 .884 .942 .748
2.851 .642 .662 .698 .896
.383 .875 .499 .846 .661
.396 .941 .554 .836 .666
.831 .607 .801 .494 .531
.746 .859 .754 .732 .824 .253

0.712
.899
.854
.805
.852
.765

0.751
0. 525:

.417i

.449i

.913

.651

.912

2 0.933

.538

.606

0.627
.908
.695

.873

.580

.794

0.675
.955
.747

.593

.885

885 0.737

.862

.812

.756

0.448
806
.586

361
815

0.653

.711

.919

.946

.625

.916

2 0.924
.779

.580

.644

.822

.778

0.603
.915
.697

.871

.547

.840

0.549
.949

.861

.560

0.857
.725

.638

.643

0.693
.902
.865
.826
.846
.742

Kansas (512 boys and 638 girls) Michigan (278 boys and 72 girls) Minnesota (601 boys and 603 girls)

0.718 2 0.927 0.581 0.632 0.875
0.478 .811 .892 .953 .753
2.848 .679 .669 .720 .884
.386 .898 .542 .850 .663

.373 .952 .605 .855 .675

.802 .625 .819 .539 .555

.480 .864 .764 .777 .838 .612

0.707
.905
.850
.823

.850

.741

0.627
2.895

.477

.505

.859

.589

0.670

.771

.907!

.936|

.722

.865

2 0.927 0.549 0.557 0.857
.801 .913 .957 .779

.670 .692 .879
.632 .888 .712
.687 .856 .692
.888 .633 .635
.786 .790 .803 .647

.821

.815

.859

.730

0.735 2 0.939 0.601 0.658 0.901
506 .829 .899 .959 .780
836 .671 .693 .754 .897
340 .834 .483 .872 .669
413 .932 .597 .790 .723
783 .580 .797 .455 .519
491 .860 .722 .684 .819 .549

0.731

.832

.870

.750

Nebraska (134 boys and 118 girls) Ohio (519 boys and 197 girls) Peimsylvania (461 boys and 545 girls)

0.758 2 0.926 0. 658 0.694 0.898
0. 542 .844 .918 .955 .815
2.894 .698 .734 .784 .887
.378 .889 .514 .867 .755
.481 .950 .644 .835 .754
.857 .644 .875 .509 .592

.632 .892 .830 .737 .865 .689

.820

.855

.763

0.713 2 0.921 0.598 0.635 0.898 0.

.544 .808 .906 .963 .762
2.874 .664 .679 .730 .894
.501 .895 .606 .877 .676
.471 .944 .611 .879 .690
.845 .604 .839 .591 .561
.549 .863 .777 .801 .863 .614

0.689 2 0.920 0.584 0.612 0.864
0.460 .784 .891 .925 .7.^2

2.856 .642 .671 .707 . 896
.364 .893 .513 .889 .667
.369 .957 .574 .858 .685
.782 .585 .805 .492 .528
.482 .857 .740 .747 .831 .571

.848

.813

.861

.762

Tennessee (344 boys and 232 girls) Te-xas (368 boys and 443 girls) Utah (216 boys and 129 ghls)

0.734 2 0.935 0.661 0.642 0.910
0.514 .817 .916 .952 .779
2.890 .636 .738 .720 .903
.410 .886 .523 .882 .720
.473 .956 .619 .832 .693
.839 .598 .853 .491 .567
.554 .846 .756 .748 .833 .582

0.728
.912
.857
.845
.863
.756

0.672 2 0.916 0.553 0.582 0.863
0. 52,5 .782 .904 .956 .721
2.847 .664 .669 .691 .870
.42f) .895 .608 .869 .609

.464 .960 .614 .862 .628

.794 .596 .795 .477 .567

.660 .869 .760 .728 .843 .744

.907

.863

.819

.860

.737

0.727 2 0.920 0.629 0.654 0.899
0.600 .827 .888 .963 .766
2. 912 .709 .689 .751 .869
.422 .871 .615 .852 .485
.493 .950 .620 .822 .689
.8-tO .691 .850 .470 .482
. 596 .886 .744 .743 .876 .604

0. 664
. 891
.827
. 794

.700

1 For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements
of the girls are in the lower left-hand corner.

2 OverlappinR measurements (see footnote 12, p. 30).
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Table 49.

—

Intercorrelations ' of 7 measyrements for each State for boys and girls aged 14

Measurement

Hip height.
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature.-
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

Alabama (410 boys and 421 girls) California (277 boys and 188 girls)

0.329
2.845

.207

.249

.769

.390

0.702

.533

.873

.945

.503

.846

0.929
.819

.356

.471

.798

.685

0.614
.923
.714

.824

.380

—."S

0.629

.750

.903

.440

.824

0.902
.771
.905
.695
.713

.551

0.724
922
873

764

District of Columbia, Maryland, and Virginia
(894 boys and 470 girls)

0.646 2 0.904
0.446 .780
2.868 .598
.338 .863 .435
.375 .934 .538
.867 .573 .818
.467 .786 .694

0.5481 0. 349 0.867
.9001 .950 .731
.664 .683 .882

1
.864 .636

.805! .637

.4701 .491

.667 .765 .539

0.665
.895
.854

.812

.847

.744

Kansas (398 boys and 504 girls)

0.677 2 0.909 0.569 0.599 0.877
0.415 .816 .901 .960 .747
'. 845 .577 .715 .741 .925
.281 .868 .396 .844 .681
.271 .941 .471 .814 .699
.789 .501 .801 .392 .396
.372 .848 .651 .724 .821 .480

0.653
.892
.854
.826
.84f

.764

Nebraska (52 boys and 41 girls)

0.658 2 0.892 0.511 n. 565 0.887
0.461 .811 909 .928 .704|
2.897 .635 .664 .706 .861'

.398 .878 .494 .870 .648

.199 .911 .401 .769 .623

.838 .595 .896 .491 .376

.396 .867 .638 .785 .542 .546

.891

.850

.82

.816

.670

Tennessee (195 boys and 149 girls)

Hip height
Weight 0.539

2. 861

.383

.424

.765

.516

Stature.
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

2 0.921
.846

.528

.590

.799

.757

0.619
.910
.717

.821

.435

.760

0.644 0.901 0.

.953 .865

.773 .897

.862 .710
.730

.481

.817 .548

0.524
2.916

.312

.375

.863

.526

0.644

.641

.876

.938

.585

.859

0.901
.749

.430

.506

.840

.719

0.558
.899
.599

.844

.397

.736

C3x

0.523
.941
.643
.861

.457;

.820!

0. 863'

.720

.620

.560i

0.630
.833
.820
.714
.763
.701

Illinois (282 boys and 156 girls)

0.727 2 0.919 0.589 0. 665 0.878 0.

0.513 .834 .851 .988 .785
2.868 .576 .672 .781 .878
.309 .839 .348 .822 .670
.372 .917 .450 .788 740
.838 .608 .849 .428 .476
.447 .810 .670 .670 .753 .583

Michigan (225 boys and 60 girls)

0.713 2 0.908 0.616 0.615 0.884
0.436 .859 .913 .957 .812
2.774 .659 .747 .789 .910
.326 .888 .542 .876 .733
.3,i8 .948 .576 .838 .747
.812 .589 .819 ..527 .530
.378 .863 .679 .781 .836 .547

0.654
.914
.848
.839
.894
.769

Ohio (356 boys and 124 girls)

0.723 2 0.932 0.594 0.651 0.879
n. 504 .819 .895 .960 .762
2.850 .667 .692 .751 .871

. 338 .884 .476 .857 .682

.419 .936 .607 .825 .694

.800 .568 .844 .439 .493

.476 .880 .731 .732 .870 .566

0.709
.907
.863
.823
.867
.734

Texas (213 boys and 304 girls)

931 0.350
851 i 2.821

838; . 216
887

1
. 244

748 . 796
. 298

0.710 2 0.923
.800

.526

.873 .337

.927 .421

.478 .787

.825 .652

0.592
.924
.672

.820

.341

.662

0.624
.966
.707

.380

.769

Colorado (294 boys and 172 girls)

0.501
2.834

.346

.372

.519

.365

0.640

.664

.819

.943

.449

0.897

.439

.578

.562

.665

E c
J= t.

'3

1
J3

"3i

— a

o
" a r^ >

0.497 0.552 0.860 0.641
.890 .949 .733 .899
.652 .721 .887 .8.^3

.842 .618 .803
.775 .653 .859
.245 .362 .724
.600 .804 .371

Iowa (168 boys and 134 girls)

0.657 2 0. 900 0.539 0.581 0.820
0.438 .826 .881 .912 .795
2.865 .585 .716 .765 .865
.330 .898 .468 .904 .720
.351 .955 .509 .857 .745
.809 . 575 .838 .510 .500
.397 .804 .654 .715 .797 ..502

897

Minnesota (473 boys and 469 girls)

0.382
2.803

.238

.244

.728

.394

0.667 2 0.906 0.547 0. 575 0. 871 0.

.802 .902 .951 .711
.476 .682 .719 .874
.835 .294 .869 .625
.908 371 .781 .641
.428 .743 .310 .334
.788 .627 .630 .740 .465

683
890
857

846
722

Pennsylvania f429 boys and 405 girls)

0.680 2 0.913 0.592 0,5911 864 0.

0.418 .825 .913 .953! 778
2.841 .603 .733 .746! 902
.281 .834 .418 .869; 696
.282 .935 .487 .780 703
.803 .500 .794 .393 .394
.327 .811 .615 .632 .768 413

914
865
848
888
768

Utah (111 boys and 36 girls)

0.842 0.727
.759 .896 0.373
.872 .885 2. 895
.647 .793 .256
.682 .836 .188

.773 .847
.455 .342

0.804

.453

.833

2 0.925 0.721 0.726 0.884 0.

.888 .905 .954 .826
.780 .830 .882

.360 .847 .779

.352 .702 .745

.751 .419 .300

.596 .584 .662 ..334

754
883
893

' For each State the intercorrelations for the measurements of the boys are in the upper right-hand corner of the section and the intercorrelations for the measurements of

the girls are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).
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The technique of analysis of ranks was used in testing

regional differences (2). Each State was ranked ac-

cording to the size of the mean of a given measurement
of children of a given age and sex. The rank of 1 was
given to the State that had the largest mean for the

particular measurement, age, and sex considered.

Rank 2 was given to the State in which the children

had the next largest mean, and so on up to rank 15

(since 15 regions were included in this study). Such
rankings were applied to each age from 6 to 14, in-

clusive, for the means of each of 19 measurements for

boys and girls separately. Tables were constructed for

each sex and for each of the 19 measurements, giving

the ranks of the States for each age. The values of

chi-square subscript r (2) computed from these ranks
(table 50) for all the 19 measurements indicate that the

means of each of the 19 measurements differ signifi-

cantly from State to State. -^

" An analysis of variance (/), based on the values of the measurements rather than
their ranks, was performed on seven measurements for both sexes, aged 6 through 14

years, to test the significance of differences among the means of the 15 States. In

every instance the results obtained showed significant difference among the means of

the various States for a given measurement, sex, and age. Since these results were in

agreement with those obtained by the method of ranks they need not be listed here.

Table 50.— The values of x'r for 19 measurements, calculated by
ranking the States by the size of the means of these measurements
for each age

Measurement

x'r values for'-

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter. _.

Chest girth at armscye
Waist girth

Hip girth
Ncck-basc girth

Armscye girth

Upper-arm girth

Total posterior arm length
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

Boys

81.30
83.32
97.72
73.45
74.60
95.17
95.10
92.81
98.58
99.93
87.68
87.06

102. 27
81.47

102. 56
96.23

102. 82
111.06
91.27

Girls

79.63
78.21
88.19
69.76
67.04
91.20
93.71
93.27

103. 64
91.34
97.93
94.46

102. 14
75.77

102. 92
94.64

101. 16

108.28
88.47

1 For 14 degrees of freedom x'=23.685 for the 5-percent level of significance and
29.141 for the 1-percent level of significance.

Table 51 is presented as an example of how the States
ranked with respect to some of the measurements.

Table 51.

—

Ranking of States by the size of the mean for each of 5 7neasurements, and for each age group, 6 to 14

WEIGHT

Boys
.

Girls

fl.S z'^
S.S E.S
s ^ ££?

l> %>
Age (years)

Ot3
CS <s

C3

a

1
<

1

O

o

2

3
D

o .

OS

'S
a 03

&
O

CO

c
C3

M

C3

O
s

a

i

03

1

'A

o
S
o

i
>

a
n

1
a
a 1 caJ

c5

i

<

.2
'S

1
o
o
O

'St'

(5S

'5

c ca

o

i
c
03

g
C3

1
C3

Si o
2
o

a
>

a
a

1^

1

n
X

Eh

XJ
03

B

6 .- 13
14

15
15

2 14
15
14
13

4
5

3
3

1

2
2
5

12
11

7

7

10
12
5

11

3
4

4

8

9
7

6
2

7
6

10
9

11

10
12
12

8

9

9

6

15
13

13
14

5
3

8
4

6

8
11

10

10
14

15

15

2 15

13

12
13

3
4
4
3

1

2

3
2

8
9

5
6

12
7
9
8

4
3
2
4

14

6
6

5

11

12
10
9

6
11

11

11

7

10
7
10

9
15

13

14

5

8
8
7

13

5
8 14
9 12
10 14 13 4 3 8 9 6 7 5 11 10 15 2 12 12 13 6 2 7 9 3 8 10 11 5 15 4 14
u 14 13 8 2 4 9 6 7 11 10 5 15 3 12 13 14 7 2 9 3 10 4 6 12 5 15 8 11

12 15
15

14

10
10
13

2
2
2

5

5

5

8
7

7

3
6
8

11

12
6

6
3

3

13
11

12

9
9

11

7

4

4

14
13
10

4
8
9

12
14

15

13

10
13

11

11

9

2

2
7

8
5

3

I
6

3

6

4

14

15

12

4
3

2

10

12
11

9
9

10

7
4
5

12
13

14

5

7

8

15
13 14
14 15

Total 129 10 115 33 30 71 73 60 50 84 95 62 122 46 100 115 10 111 38 28 64 61 67 52 91 90 60 120 60 113

STATURE

7

8
9

10
11

12
13
14

Total

13 2 10 6 1 14 8 7 11 5 9 12 15 4 3 7 2 14 5 1 12 10 8 13 9 6 15 11 4
11 2 15 6 1 14 8 7 10 4 9 13 12 5 3 14 2 9 5 3 10 6 4 8 11 12 13 15 7
14 11 5 2 10 3 9 7 6 12 14 13 8 4 12 11 5 3 9 6 8 2 10 13 15 14 4
15 9 6 7 8 11 10 4 2 12 13 14 5 3 13 6 5 11 8 10 7 3 2 12 15 14 9
13 10 8 5 12 6 9 7 3 11 15 14 2 4 13 10 11 8 9 3 4 5 6 14 12 15 2
14 7 8 4 6 2 9 5 13 12 11 15 3 10 10 11 5 6 8 2 12 7 3 14 13 15 4
12 fi 2 5 11 3 14 7 15 9 8 13 4 10 7 10 3 11 6 5 15 4 8 9 14 13 2
13 5 2 7 11 3 14 4 9 8 10 15 6 12 5 8 6 9 11 4 15 3 7 14 10 12 2
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116 11 83 45 38 91 48 88 58 70 96 104 118 49 64 85 12 82 57 61 78 53 84 51 64 104 121 122 35

CHEST GIRTH AT ARMSCYE
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9 8 6 2 14 7 5 13 12 11 10 15 3 4 10 2 13 5 1 7 8 4 14 12 11 9 15 3
14 11 7 3 13 8 4 10 6 12 9 15 2 5 11 10 7 2 5 6 3 12 14 13 9 15 8
14 11 6 3 S 4 2 10 12 13 9 15 5 7 14 12 5 3 4 7 2 10 11 13 9 15 6
14 8 5 9 10 6 4 13 12 11 7 15 2 3 14 9 7 2 3 5 4 10 11 13 12 15 8
14 9 8 6 12 7 3 13 4 10 11 15 2 5 14 12 7 2 3 8 5 9 11 13 6 15 4
14 10 9 5 7 8 3 11 13 12 4 15 2 6 14 12 8 2 5 3 10 7 9 13 4 15 6
13 9 2 6 12 4 10 7 14 11 5 15 3 8 14 9 5 2 4 3 13 7 11 10 8 15 6
15 8 3 4 5 6 10 9 13 11 2 14 7 12 13 6 7 2 8 9 14 5 12 10 3 15 4
14 9 4 5 8 6 3 7 13 12 2 15 10 11 13 3 11 2 7 8 9 4 12 10 6 15 5

121 9 83 50 43 89 56 44 93 99 103 59 134 36 61 117 10 86 62 18 46 57 64 78 103 106 66 135 .50
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Table 51.

—

Ranking of States hy the size of the mean for each of 5 measurements, and for each age group, 6 to 14—Continued

HIP GIRTH
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Total 118 11 112 31 38 54 61 72 74 71 111 58 125 35 109 95 11 112 40 24 61 68 75 61 83 112 74 120 40 114
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Total 99 11 91 37 38 120 42 72 55 64 113 81 118 66 73 103 26 68 82 49 106 42 51 36 54 114 103 125 60 61

An examination of table 51 shows that for some States

the ranks follow a consistent pattern. Thus, California

on the whole, ranks first and Tennessee and Alabama
rank last—not only for all of the measurements ^^ but
what is more significant, for all age groups and each

sex. The consistency of these results for each age and
sex precludes a chance occurrence explanation. Thus,
it would seem that the children measured in California

were, on the whole, larger than those measured in most
of the other States; and the children measured in Ten-
nessee and Alabama were, on the whole, smaller.

Since children in only a few communities in each State

could be measured (see p. 2), these conclusions may or

may not be applicable to the total population of children

s" Since the measurements are correlated, the same test that was applied to

test tiie consistency of the ranks lor a given measurement for each of the age groups
cannot be applied to test the consistency of the ranks for each of the measurements for

a given age group.

in the States involved. It should also be noted that if

children were classified on the basis of selected body
measurements, rather than of age (see p. 51), differences

in the other measurements of the children in different

regions might be negligible.

An analysis of ranks was also carried out for the 19

measurements ranking the States by the size of the

standard deviation. Rank 1 was given the State in

which the children had the largest standard deviation

for a given measurement for a given age and sex.

Examples of the type of ranks obtained are given in

table 52. Here it will be noticed that the rankings

are not as consistent as they were for the means.
However, a x^r test shows that there exists significant

variations among States as regards the standard

deviation of the 19 measurements. The values of x^
are given in table 53.
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Table 52.

—

Ranking of States by the size of the standard deviation for each of 5 measurements, and for each age group, 6 to H
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Table 53.— The values of xl for 19 measurements calculated by
ranking the States hy the size of the standard deviations of these
measurements for each age

Measurement

2

X values' for—

Boys Girls

Waist height . 52.44
60.11
64.98
44.09
42.34
53.31
51.78
58.49
67.99
59.83
65. 82
76.79
58. 54

57.33
63.28
46.77
42.98
49.39
38.91

42.52
40.49
56.30
36.71
33.10
32 88

Hip height _ _..

Weight
Stature
Cervicale height. _ ..... _ ...
Tibiale height
Bitrochanteric diameter .

Chest girth at armscye. . 60 72
Waist girth ...
Hip eirth 52 83
Neclc-base girth .

Armscve girth... . . ._ 64 92
Upper-arm girth. . . . .... 61 11
Total posterior arm length... 41 07
Thigh girth 54 44
Ma.ximum calf girth... . 45 81
Knee girth . . 49 49
Total crotch length. .. 38 68

43 40

The next rank analysis was performed on the coeffi-
cient of variation for the 4 measurements: Stature
total posterior arm length, hip girth, and chest girth'
The ranks of the coefficient of variation by State for
each age are given in table 54. The values of x\ for
these ranks are given in table 55.

1 For 14 degrees of freedom x-=23.685 for the 5-percent level of significance and
29.141 for the 1-percent level of significance.

Table 54.— Ranking of States by the size of the coefficient of variation for each of 4 measurements, and for each age group, 6 to 14
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2

11

9

4

2

15

14

6

13
12

7

2

6

3

1

4

2

1

2

2

8

14

2
9

10

3
6

4
10
11

12

5

5

9

9

9

5

9

7 . fi

8 15
9 14
10. -.

11
15

15
12 . 15
13

14
11

15

Total 116 70 102 38 42 50 91 45 62 90 82 40 79 60 113 104 44 95 59 31 76 86 71 76 71 78 29 69 70 121

HIP GIRTH

6

7

8
9..
10

11

12
13

14

Total

15 12 13 8 I 9 11 4 6
~

2 c
10 3 14 13 9 10 6 1 14 11 2 12 5 4 3 7 8

13 15 12 4 3 11 5 9 8 6 10 / 2 1 14 14 7 15 10 2 13 5 6 3 12 U 1 4 8
15 4 13 3 1 6 10 5 9 / 8 11 2 12 14 14 11 9 7 3 4 13 5 2 10 12 1 6 8
15 13 11 3 6 8 9 12 4 5 7 1 10 2 14 15 4 13 5 1 10 6 3 9 11 8 2 12 7
14 2 15 7 3 8 10 11 6 12 13 1 9 4 5 10 13 8 3 1 6 14 4 9 11 7 5 2 12

11 5 13 9 1 4 12 3 6 10 8 2 15 7 14 14 10 9 4 3 12 7 5 6 2 11 1 8 13

/ 6 11 1 4 3 14 8 13 10 9 12 9 15 4 3 8 6 7 12 2 15 9 10 11 1 5 13

12 10 13 2 8 4 14 6 3 11 7 1 5 9 15 2 6 8 11 3 1 7 12 15 14 5 4 10 9

3 10 14 4 5 1 11 9 8 15 6 2 / 13 12 4 14 10 8 6 2 5 1 9 7 3 12 11 13

105 77 115 41 32 54 87 73 58 86 71 32 72 60 117 90 77 90 60 27 74 70 53 74 82 72 30 65 91

15
14

15
15

14
13

15

125

TOTAL POSTERIOR ARM LENGTH

6 . 15

15

14

14
14
13

9
13
1

8

10

10

13

3

14
6

4

15

7
5

6

5

13
10
10
14

7

5

1

2

3

4
4
2

6

6

10
2

5

4

6

3

3
8

9

13

14
13
12
1

11

5

7
14

3

6
12

10

10

12

10
8

12

13

9
11'

7

7

11

9
10

11

12

7
2

5

6

1

1

11

2

9

8
8

12

2

8
5

4

9

11

3
7

9

9

12
11

5

4

3

4
1

2

1

4

2
2

1

4
1

6

8
8

12

14

7
15

15

15

15

13
15
13

6

8
11

9
11

5

15

12

3

15

14
10

14
12

7

4
10

10

6

7

11

5

13

9

12

11

3

10

9
8
13

11

10

13
8

1

9
6

1

1

3
1

3
5

11

11

5

14

15

2

11

14

12

5

7

6

8

5

13

3

7

3

9
13

8

2

2
9

10

4

5
2

2

7

11

10

7

6

8
13

7

14

12

13

13

12

15
10

6
14

12

2

3

11

15

9

5
8
15

4

13

7

8

3

7

6

4

1

9

9

4

3
4
12

2

15

10
6

15

5

12

14
8

15

14
()

15

14

1?

7- 4

8 . fi

9 . ?
10

11

9
11

12 8

13

14

3

4

Total 108 83 77 33 50 90 78 89 56 58 76 23 57 122 80 96 77 83 40 31 86 69 43 88 97 83 54 71 103 59

113



Table 55.— 'Fhe values of x^r for 4. measurements calculated by

ranking the States by the size of the coefficient of variation of these

measurements for each age group

Measurement

Stature
Chest girth at armscye
Hip girth

Total posterior arm length

x'r values ' for-

Boys

39.53
54.96
56.87
54.19

Girls

40.05
48.42
46.10
38.50

1 Forl4degreesof freedom x2=23.685 for the 5-percent level of significance and 29.141

for the 1-percent level of significance.

A statistical analysis based on chi-square ^' was also
made to test whether correlations differ significantly
among States. Table 56 gives for boys and girls the
values of chi-square for 20 correlation coeffici'ents for
each of 9 age groups.

Since for the 1-percent level of significance chi-square
equals 29.141, only approximately one-third of all the
chi-square values given in this table are highly signifi-

cant. The remaining entries are either not significant
or significant only at the 5-percent level.

31 The test performed was the following: The correlation coefficients shown in tables

41 to 49 were converted into z values and the quantities x^=2(A'i— 3) (2,-2)2 were
calculated for each age and sex. Here ;, is the transformed correlation of any two
measurements for the !"> State for a given age and sex, "is the weighted mean of 15 such
correlations and A", is the number in the sample for the !"• State, for the given age and
sex. This quantity is distributed very nearly like chi-square with 14 degrees of free-
dom.

Table 56.

—

Chi-square ' values calculated from correlations between measurements obtained in each State for each age group, 6 to 14'

BOYS
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1
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3
x:

x:

3
C3

X3
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Age (years)
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> ^
C'o S =

1.1
C3

too

x:

?

'to

0.

c3
a

> s:

5
.9.

2

C3

>

r. C.

c3 2

t
S3

to a-^
1 1 1 1 1 1

to

'S j=
x;

jr x: 0. 0. eg
7=^ x:

to
x:
to

J3
to

XI
to 3 3

s
3

to

0.

u
a,

a
^5. .g.

r-

"o p 1 ^ 5
CO

C8 S3 S3
0.

w

6 13.55 11.16 19.16 30.10 27.24 22.55 33.67 17.85 16.04 18.41 21.06 39.60 59.34 47.11 17.21 20.93 33.97 24.07 44.51 17.80
7 35.44 27.87 31.46 43.95 32.93 26.83 44.53 25.72 15.44 21.24 19.43 58.92 75.22 25.49 14.60 16.73 28.89 54.69 22.75 19.29
8 26.31

21.29
34.13
21.23

22.98
14.83

38.19
68.20

12.10
25.57

17.44
41.05

14.70
37.47

24.66
39.45

9.39
24.53

9.40
30.39

31.04
16.41

32.93
25.26

67.65
36.08

38.27
16.65

32.99
24.95

20.41
11.12

17.25
21.58

39.70
18.44

26.54
14.14

20 60
9 12.27
10 --- 19.10

27.15
32.21
23.04

24.42
21.54
14.19
16.54

16.64
21.44
21.49
23.62

67.12
69.01
22.71
33.97

14.50
31.60
31.01
16.75

15.29
28.11
43.42
16.70

33.27
57.03
21.46
19.65

12.48
24.15
17.13
32.32

12.29
22.77
33.29
18.84

13.89
34.34
28.77
13.50

21.95
27.68
45.50
22.69

14.39
36.17
82.06
25.13

41.78
34.66
41.59
64.10

14.74
39.36
62.64
18.22

23.79
16.97
10.76
12.89

21.10
24.53
28.06
21.29

15.21
34.08
24.70
13.86

25.31
25.52
24.44
31.16

10.76
17.46
7.06

13.05

7 52
11 21 80
12 --- 15 80
13 11.46
14 25.45 18.52 26.48 23.66 19.30 46.69 35.52 28.45 30.94 13.00 37.15 30.60 64.94 44.14 24.86 39.75 17.01 31.17 34.59 51.88

GIRLS

6__.

7.--

8_..

9._.

10.

11..

12.,

13.

14.

39.40 24.42 30.53 80.91 44.85 34.78 74.85 34.45 30.86 27.82 31. 78 42.80 40.57 35.23 28.38 26.49 34.20 52.49 24.56
87.88 30.88 35.19 32.43 35.74 21.39 23.58 18.79 17.91 16.65 32.49 40.78 32.78 52.83 27.70 25.61 31.84 18.70 31.22
13.48 13.24 14.83 25.28 28.98 17.93 16.88 21.36 16.74 27.50 13.81 34.00 83.15 25.68 16.62 12.72 27.14 42.01 22.40
27.87 28.99 31.03 28.29 35.99 13.46 22.49 14.89 12.44 15.29 17.69 60.99 43.86 35.70 26.36 15.96 23.61 41.27 28.20
32.76 19.98 22.18 40.58 22.83 31.96 37.43 38.58 31.70 33.46 27.72 19.14 27.39 42.30 26.34 23.53 35.89 17.95 23.09
10.05 10.87 7.68 65.64 19.88 17.13 56. 52 18.97 15.66 31.56 8.58 27.23 38.45 30.74 14.58 9.44 22.11 20.77 19.61
8.12 11.66 6.58 17.71 8.65 17.41 26.24 18.98 57.36 23.64 10.37 20.58 36.60 38.14 10.18 8.29 6.50 16.24 27.19
9.84 23.99 14.09 43.90 33.73 n.28 43.63 19.59 46.13 41.25 12.03 53.17 56.30 33.88 15.14 n.oo 15.07 4L15 39.76

22.55 13.36 18.58 7L40 20.96 22.29 65.14 22.47 17.54 21.83 32.85 22.25 33.13 36.72 23.64 26.87 17.16 17.51 30.67

32.63
23.58
26.72
34.79
23.37
26.76
34.16
43.94

' See footnote 31.

- For 14 degrees of freedom x-=23.685 for 5-percent level of significance and 29.141 for 1-percent level of significance.

Measurements of Children of Different

Socioeconomic Levels

The children sampled were classified into two socio-

economic groups in order to deteiTuine whether the data
indicate that socioeconomic differences are significant^
associated with body dimensions.
The classification of the socioeconomic groups was

at best very rough, ^- since a thorough study of the in-

come and living conditions of the families represented
was made impossible by the limitations of funds and
W. P. A. regidations. The justification of the brief

anatysis presented here rests on the consistency of the
results obtained.

The general conclusion to be drawn from the studj^

is: Childi-en measui-ed of the lower socioeconomic
level are, on the average, smaller with respect to almost

3- See pp. 21 and 23 for a definition of the two socioeconomic groups and a discussion
of the accuracy of classification.

every measm-ement analj^zed than the children meas-
m'ed of the coiTcspondmg groups of the higher socio-

economic level. The consistency of the results of the
study are striking, although the actual differences

may not be.

However, it should be pointed out that although
body size differences were foimd between clnldren
divided into the two socioeconomic levels, the basis

for classification used need not necessarily have been
the sole cause of these differences. To illustrate, it

is possible that the children m the lower socioeconomic
level nfight have come predominately from certain

racial stocks of small body proportions. If such
were the case, the differences observed would more
likely be explainable in terms of racial differences than
m terms of socioeconomic diff'erences.

The analyses were performed on the means and
standard deviations of 19 measm-ements of children

classified by socioeconomic groups, age, and sex.
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The age groups considered were 4 to 17 for both boys
and ghls. In this study the symbols A and B repre-

sent the two levels of socioeconomic groups analyzed.
A represents the higher and B the lower of the income
levels.^"

33 Children who were not classified in either group ^ or i3 were classified as C.
This group was not analyzed in this study.

Tables 57 and 58 give the nmnber of cases, the means,
and standard deviations of each of 19 measurements
for each socioeconomic group, age, and sex. The
differences between the means of A and B for each of

the 19 measurements and standard error of the differ-

ences between these means were computed and the
residts given in the same tables.

Table 57.

—

Means and standard deviations (centimeters) for hoys, aged 4 to 17, in socioeconomic groups A and B, differences between
the means of these groups, and the standard error of these differences for each of 19 measurements and each age group

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height '

Bitrochanteric diameter. _.

Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth

Knee girth

Total crotch length
Vertical trunk girth

Number of cases

Waist height- _

Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanteric diameter...
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth _.

Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

Number of cases

Waist height
Hip height
Weight
Stature
Cervicale height.
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

Number of cases.

Age 4

Group A

Mean

63.15
50.02
39.54

106. 16

86.88
27.56
19.92
56.87
51.69
56.54
27.75
25.74
16.75
37.07
32.23
22.00
23.37
45.59
97.26

S. D

3.75
3.27
5.16
5.25
4.55
1.85
1.18
2.89
3.21
3.40
1.52
1.74
1.27
2.25
2.53
1.45
1.51

2.90
4.54

306

Group B

Mean

61.68
48. 90
38.02

104. 32

85.25
26.93
19.52
56.43
51.54
55.46
27.76
25.46
16.49
36.23
31.46
21.61
23.04
45.24
96. 28

S. D.

3.93
3.39
4.52
5.34
4.88
1.96
1.09

2.81
2.87
3.04
1.55
1.68
1.17
2.34
2.29
1.36

1.30
2.80
4.50

Dif-
fer-

ence of
means

1.47
1.12
1.52
1.84
1.63

.63

.40

.44

.15
1.08
-.01
.28
.26
.84
.77
.39
.33
.35

Stand-
ard
error

of dif-

fer-

ence of
means

0.28
.24
.36
.38
.34
.14
.08
.21

.22

.24

.11

.13

.09

.17

.18

.10

.10

.21

.33

Age 7

76.46
61.27
53.59

123. 96
102. 98
33.42
22.24
62.58
55.02
63.11
30.12
28.85
17.96
43.85
35.90
24.66
26.10
51.00

108. 53

4.11
3.54
7.30
5.47
4.99
2.09
1.38
3.39
3.33
4.10
1.48
1.88
1.51

2.42
3.08
1.71
1.66

3.33
4.95

2,466

75.19
60. 42
51.78

122. 63
101. 84
33.00
21.97
61.95
54.70
62.07
29.95
28.53
17.61

43.28
35. 06
24.12
25.74
50.43

107. 62

4.23
3.63
6.79
5.66
5.09
2.12
1.33
3.15
2.95
3.68
1.49
1.80
1.37
2.49
2.78
1.60
1.55
3.16
4.94

2,544

1.27
.85

1.81
1.33
1.14
.42
.27
.63
.32

1.04
.17

.32

.35

.57

.84

.44

.36

..57

.91

0.12
.10

.20

.16

.14

.06

.04

.09

.09

.11

.04

.05

.04

.07

.08

.05

.05

Age 10

87.89
71.30
72.27

139. 47
117.35
38.63
25.09
69. 40
59.37
71.02
32.28
32.50
20.04
50.23
40.96
27.50
29.31
57.03
119.84

4.90
4.17
11.97
6.40
6.02
2.49
1.83
4.53
4.51
5.47
1.71

2.32
2.09
2.93
4.28
2.16
2.10
4.04
6.26

3,230

86.45
70.11
68.62

137. 59
115.68
37.98
24.60
68.23
58.71
69.33
32.05
30.90
19.39
49.46
39.51
26.83
28.67
55.92
118.34

4.83
4.15
10.69
6.34
5.94
2.42
1.68

4.09
4.01
4.89
1.66
6.06
1.83
2.87
3.77
2.02
1.98

3.78
6.07

3,258

1.44
1.19
3.65
1.88
1.67
.65
.49

1.17
.66

1.69
.23

1.60
.65

.77
1.45
.67
.64

1.11
1.50

0.12
.10

.28

.16

.15

.06

.04

.11

.11

.13

.04

.11

.05

.07

.10

.05

.05

.10

.15

Age 5

Group A

Mean

68.04
54.24
43.99
112.73
92.95
29.77
20.70
58.66
52.81
58.69
28.76
26.82
17.13
39.51
33.50
22.81
24.22
47.57

101. 20

S. D.

3.89
3.33
5.75
5.29
4.75
2.05
1.26
2.93
2.89
3.52
1.55
1.77
1.31
2.29
2.74
1.57
1.47
3.10
4.72

1,074

Group B

Mean

66.77
53.25
42.36
111.07
91.48
29.23
20.40
58.13
52.39
57.74
28.70
26.51
16.85
38.83
32.63
22.40
23.83
46.76
100.03

S. D,

4.10
3.45
5.83
5.69
5.16
2.06
1.24
2.93
2.98
3.64
1.53
1.87
1.27
2.37
2.67
1.58
1.52
3.13
4.98

1.060

Dif-
fer-

ence of

means

1.27

.99
1.63
1.66
1.47
.54
.30
.53
.42
.95
.06
.31

.87

.41

.39

.81

1.17

Stand-
ard
error

of dif-

fer-

ence of

means

0.17
.15
.25
.24
.21

.09

.05

.13

.13

.15

.07

.08

.06

.10

.12

.07

.06

.13

.21

80.32
64.77
59.52

129. 51

107. 99
35.21
23.20
64.85
56.48
65.74
30.89
30.06
18.61

46.08
37.50
25.49
27.14
53. 10
112.45

4.62
3.96
9.04
6.09
5.59
2.31
1.56

3.81
3.69
4.56
1.60

2.05
1.72
2.68
3.53
1.91

1.83
3.58
6.58

2,741

79.13
63.80
57.22

127. 94
106. 69
34.77
22.85
64.11
56.06
64.52
30.70
29.69
18.16
45.41
36.50
25.00
26.76
52.28

111.29

4.47
3.81
8.26
5.94
5.41
2.22
1.47
3.47
3.33
4.23
1.53

1.95
1.56
2.61

3.23
1.84

1.77
3.45
5.33

3,019

1.19
.97

2.30
1.57
1.30
.44
.35
.74
.42
1.22
.19
.37
.45
.67

1.00

.49

.38

.88
1.16

0.12
.10
.23
.16
.15
.06
.04
.10

.09

.12

.04

.06

.04

.07

.09

.05

.05

Age 11

91.10
74.05
78.63

143. 71

121.36
40.08
26.02
71.53
60.91
73.44
32.95
33.67
20.71
52.06
42.50
28.40
30.25
58.84

123. 36

5.11

6.39
13.50
6.78
6.33
2.56
1.93

4.85
4.84
5.76
1.76
2.43
2.20
3.05
4.50
2.29
2.21

4.34
6.90

3,234

73.13
75.05

142. 30
120. 08
39.62
25.53
70.48
60.18
71.83
32.71

33.08
20.08
51.44
41.14
27.76
29.72
57.74

122. 02

6.12
4.43
12.10

6.68
6.32
2.58
1.78
4.33
4.37
5.24
1.72

2.25
1.94
3.00
4.01
2.18
2.10
4.08
6.50

3,112

1.13
.92

3.68
1.41
1.28
.46
.49

1.05
.73
1.61
.24
.59
.63
.62

1.36
.64
.53
1.10
1.34

0.13
.11

.32

.17

.16

.06

.05

.12

.12

.14

.04

.06

.05

.08

.11

.06

.05

.11

.17

Age 6

Group A

Mean

72.34
67.91
48.61
118.62
98.19
31.62
21.46
60.48
53.82
60.84
29.35
27.65
17.42
41.67
34.53
23.63
25.12
49.40

105. 03

S. D.

4.04
3.42
6.55
5.43
4.87
2.01
1.32
3.12
3.11

3.85
1.48
1.79

1.42
2.39
2.86
1.61

1.66

3.24
4.91

2,071

Group B

Mean

71.06
56.88
46.91
116.96
96.79
31.12
21.12
59.99
53. 50

59.81
30.18
27.38
17.14

41.08
33.75
23.27
24.79
48.59

103. 84

S. D,

3.93
3.36
6.14
5.43
4.86
1.99

1.22
2.98
2.94
3.47
1.43
1.73
1.31

2.37
2.59
1.54
1.51

3.11
4.80

Dif-
fer-

ence of

means

1.28

1.03
1.70
1.66
1.40
.50
.34
.49
.32

1.03
-.83

.59

.78

.36

.33

.81

1.19

Age 9

84.29
68.17
65.73

134. 71

112.83
36.96
24.12
67.06
57.93
68.37
31.64
31.33
19.29
48.26
39.25
26.48
28.21
55. 20
116.26

4.77
4.09
10.11

6.23
5.80
2.38
1.68
4.03
4.02
4.96
1.02

2.16
1.85
2.82
3.80
1.97

1.93
3.85
6.82

3,003

82.86
67.03
63.01

132. 98
111.27
36.40
23.77
66.27
57.43
67.06
31.43
30.86
18.81
47.49
38.13
26.00
27.77
54. 20
115.00

4.66
4.01
9.15
6.13
5.71
2.29
1.25
3.71
3.61

4.43
1.59

1.98
1.62
2.71
3.42
1.86
1.84

3.67
5.54

3,096

1.43
1.14
2.72
1.73
1.66
.55
.35
.79
.50
1.31

.21

.47

.48

.77
1.12
.48
.44

1.00
1.26

Age 12

95. 06
77.66
87.12

149. 07
126. 42
41.91
27.13
74. 18

62.68
76.-47

33.86
35.09
21.49
54.44
44.29
29. 53

32.48
61.30
128.12

5.56
4.80
16.11

7.53
7.07
2.81
2.17
5.35
6.31
6.32
1.95
2.74
2.36
3.34
4.75
2.55
2.47
4.79
7.72

3,466

93.54
76.26
82.40

147. 16

124. 70
41.29
26.55
72.86
61. 71

74.54
33.48
34.34
20.84
53.47
42.70
28.84
30.86
59.90

126. 10

6.29
4.59
14.22
7.21

6.77
2.60
1.96
4.88
4.73
6.58
1.85
2.50
2.13
3.18
4.22
2.39
2.26
4.44
7.40

2,992

1.52
1.30
4.72
1.91
1.72
.62

.58
1.33
.97

1.93
.37
.75
.66
.97

1.59
.69

1.62
1.40

2.02

Stand-
ard
error

of dif-

fer-

ence of
means

0.12
.11
.20
.17
.15
.06
.04
.10
.09
.11
.05
.06
.04
.07
.09
.06
.06
.10
.15

0.12
.10
.25
.16
.15
.06
.04
.10
.10
.12
.04
.05
.04
.07
.09
.05
.05
.10
.15

0.13
.12
.38
.18
.17
.07
.05
.13
.12
.15
.05
.07
.06
.08
.11

.06

.06

.11

.19

115



Table 57.

—

Means and standard deviations {centimeters) for boys, aged 4 io 17, in socioeconomic groups A and B, differences between
the means of these groups, and the standard error of these differences for each of 19 measurements and each age group—Continued

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibials height
Bitrochanteric diameter.-.
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth.
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth
Knee girth

Total crotch length
Vertical tmnk girth

Number of oases

Waist height
Hip height
Weight
Statiu-e

Cervicale height
Tibiale height
Bitrochanteric diameter...
Chest girth at armscye
Waist girth

Hip girth
Neck-base girth
.A.rmscye girth
Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

Number of cases

Age 13

Group A

Mean

99.06
81.00
97.40

155. 06
131. 93
43.73
28.36
77.29
64.51
79.67
35.02
36.84
22.44
56.83
46.00
30.82
32.70
64.10

134. 02

S. D

5.76
4.99
18.17
8.42
7.79
2.93
2.25
5.77
5.18
6.42
2.24
3.04
2.43
3.55
4.71
2.66
2.47
5.13
9.14

3,430

Group B

Mean

97.45
79.60
92.32

152. 96
130. 03
43.08
27.78
75.92
63.57
77.83
34.58
36.07
21.81
55.82
44.51
30.16
32.13
62.78

131. 78

S. D.

5.68
4.92
17.07
8.14
7.52
2.94
2.16
5.46
4.86
6.15
2.14
2.85
2.28
3.48
4.42
2.60
2.41
5.12
8.71

2,684

Dif-
fer-

ence of

means

1.61

1.40
5.08
2.10
1.90
.65
.58

1.37
.94

1.84
.44
.77
.63

1.01

1.49
.66
.57
1.32
2.24

Stand-
ard
error
of dif-

fer-

ence of

means

Age 16

109. 03 5.15 108.23 5.20 0.80
89.24 4.42 88.54 4.48 .70

134. 84 19.41 130. 41 18.78 4.43
172. 30 6.45 170. 94 7.13 1.36
147. 55 6. .50 146. 39 6.60 1.16
48.02 2.59 47.58 2.60 .44
32.40 1.90 31.95 1.93 .45
89.11 5.86 88.00 ,5.73 1.11
70.82 5.34 70.12 5.12 .70
90.31 5.66 88.96 5.43 1.35
40.20 2.28 39.66 2.21 .54
42.15 2.65 41.69 2.68 .46
26.15 2.39 25.76 2.35 .39
63.60 4.67 63.01 3.16 .59
51.51 4.46 5C.62 4.23 .89
34.63 2.41 34.15 2.39 .48
35.56 2.12 35.13 2.02 .43
72.63 4.38 71.70 4.22 .93

152. 82 7.78 151. 32 7.72 1.50

2,5 54 1,3 72

0.15
.13
.45
.21

.20

.08

.06

.14

.13

.16

.06

.09

.12

.07

.06

.13

.23

0.17
.15
.64
.23
.22
.09
.06
.19
.17
.18
.07
.09
.08
.13

.14

.08

.07

.14

.26

Age 14 Age 15

Group A

Mean

102. 93
84.15
109. 48
161.28
137. 62
45.41
29.82
80.98
66.61
83.34
36.42
38.80
23.52
59.31
47.82
32.22
33.85
67.22

140. 65

S. D.

5.76
4.90
20.06
8.60
7.91
2.88
2.40
6.22
5.33
6.65
2.41
3.18
2.52
3.65
4.75
2.71
2.39
5.20
9.60

2,664

Group B

Mean

101. 30
82.82

103. 67
159. 04
135. 60
44.73
29.17
79.30
65.68
81.36
35.85
37.94
22.87
58.30
46.24
31.41
33.24
65.79

138. 18

S. D.

Dif-
fer-

ence of

means

5.81
5.00

19.06
8.67
7.98
2.88
2.32
6.02
4.88
6.32
2.39
3.13
2.39
3.65
4.39
2.66
2.36
5.28
9.77

1,997

1.63
1.33
5.81
2.24
2.02
.68
.65

1.68
.93

1.98
.57
.86
.65

1.01
1.58
.81
.61

1.43
2.47

Stand-
ard
error
of dif-

fer-

ence of

means

Group A

Age 17

109.88
89.81

140. 27
174. 20
149. 32

48.40
32.84
91.19
71.99
91.73
40.92
43.03
26.87
64.27
52.30
35.13
35.78
73.65

155. 61

4.98
4.36
18.84
6.45
6.04
2.50
1.78
5.49
5.28
5.39
2.15
2.58
2.39
3.03
4.41
2.45
2.05
4.16
6.83

1,802

109. 22
89.18

137. 39
173. 04
148.19
47.85
32.65
90.31
71.51
90.79
40.56
42.88
26.69
63.90
51.77
34.81
35.42
72.83

154. 61

5.07
4.31
17.98
6.55
6.19
2.47
1.72
5.44
5.07
4.98
2.16
2.71
2.22
3.08
4.05
2.38
1.94
4.08
6.93

0.66
.63

2.88
1.16
1.13
.55
.19
.88
.48
.94
.36
.15
.18
.37
.53
.32
.36
.82
1.00

0.17
.15
.58
.26
.24
.09
.07
.18
.15
.19
.07
.09
.07
.11
.13
.08
.07
.16
.29

0.21
.18
.75
.27
.25
.10
.07
. 22
iii
.21
.09
.11
.09
.12
.17
.10
.08
.17

Mean

107.23
87.88

125. 73
168.61
144.28
47.32
31.43
86.17
69.30
87.77
39.08
40.74
25.16
62.16
50.15
33.81
35.05
70.88
148.33

S. D.

5.30
4.52

20.41
7.71
7.10
2.62
2.11
6.17
5.58
6.23
2.47
2.88
2.46
3.42
4.54
2.50
2.14
4.84
8.76

Group B

Mean

105. 96
86.81

120. 09
166. 69
142.56
46.70
30.92
84.75
68.24
86.04
38.45
39.97
24.64
61.33
48.98
33.22
34.60
69.62

146. 11

S. D,

5.65
4.79
19.56
8.25
7.53
2.76
2.19
6.00
4.90
6.02
2.51
2.93
2.39
3.52
4.28
2.53
2.12
4.91
•9.05

Dif-
fer-

ence of

means

1.27
1.07
5.64
1.92
1.72
.62
.51

1.42
1.06
1.73
.63
.77
.52
.83

1.17
.59
.45

1.26
2.22

Stand-
ard
error
of dif-

fer-

ence of

means

0.17
.14
.61
.25
.23
.08
.07
.19
.16
.19

.08

.09

.07

.11

.13

.08

.07

.15

.27

Table 58.

—

Means and standard deviations {centimeters) for girls, aged 4 to 17, in socioeconomic groups A and B, differences between
the means of these groups, and the standard error of these differences for each of 19 measurements and each age group

Measurement

Waist height
Hip height
Weight
Stature .'

Cervicale height
Tibiale height
Bitrochanteric diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth

Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

Number of cases

Age 4

Group A

Aiean

63.46
50.22
38.36

105. 52
86.75
27.70
19.93
55.84
50.38
56.80
27.29
25.11
16.64
36.49
32.92
22.15
23.21
45.65
95.35

S. D

3.71
3.22
5.08
4.78
4.44
1.83
1.24
2.87
3.00
3.62
L52
1.69
1.34
2.22
2.78
1.43
1.50
2.84
4.37

Group B

Mean

62.12
49.18
36.91

103. 64
85.12
27.11
19.54
55.24
50.10
55.82
27.11
24.90
16.41
35.90
32.21
21.73
22.82
45.08
94.48

S. D

3.94
3.45
4.74
5.32
4.79
2.00
1.21
2.70
2.77
3.38
1.52
1.79
1.24
2.25
2.59
1.42
1.40
2.82
4.47

587

Dif-
fer-

ence of
means

L34
L04
1.45
1.88
1.63
.59
.39
.60
.28
.98
.18
.21
.23
.59
.71

.42

.39

.57

.87

Stand-
ard
error
of dif-

fer-

ence of

means

0.25
.22
.32
.33
.30
.12
.08
.18
.19
.23
.10
.11
.09
.15
.18
.09
.10
.19
.29

Age 5

Group A

Mean

68.44
54.49
42.95
111.89
92.68
29.95
20.75
57.54
51.52
59.32
28.17
26.23
17.21
38.90
34.32
22.97
24.07
47.68
99.25

S. D.

3.90
3.32
6.18
5.32
4.77
1.98
1.38
3.08
3.22
3.96
L47
L77
1.44
2.30
3.01
1.63
1.63
3.22
4.93

1,219

Group B

Mean

66.86
53.20
40.81

109. 93
90.85
29.21
20.32
56.81
50.71
57.89
27.88
25.73
16.70
38.17
33.35
22.49
23.60
46.76
97.74

S. D,

4.00
3.49
5.64
5.47
4.95
2.04
L31
2.98
2.97
3.57
1.49
1.71
1.28
2.36
2.71
L56
L53
3.05
4.66

1,337

Dif-
fer-

ence of
means

L58
1.29
2.14
1.96
1.83
.74
.43
.73
.81
1.43
.29
.50
.51
.73
.97
.48
.47
.92

1.51

Stand-
ard
error
of dif-

fer-

ence of

means

0.16
.13
.23
.21
.19
.08
.05
.12
.12
.15
.06
.07
.05
.09
.11
.06
.06
.12
.19

Age 6

Group A

Mean

72.41
57.96
47.18

117. 44
97.65
31.78
21.57
59.26
52.29
61.36
28.73
26.83
17.40
40.96
35.37
23.76
24.93
49.33

102. 69

S. D

4.02
3.45
7.02
5.42
4.90
2.06
1.49
3.37
3.55
4.25
L60
L88
1.52
2.37
3.17
L76
1.81
3.36
4.98

Group B

Mean

71.87
57.09
45.73

116. 18
96.52
31.31
21.26
58.68
51.81
60.43
28.51
26.64
17.10
40.52
34.69
23.48
24.64
48.72

101. 85

S. D,

4.15
3.51
6.64
5.55
4.97
2.18
1.42
3.19
3.25
4.08
L47
1.80
L41
2.43
3.01
1.78
L62
3.28
4.98

Dif-
fer-

ence of

means

1.04
.87

1.45
L26
1.13
.47
.31
.58

.22

.19

.30

.44

.68

.28

.29

.61

Stand-
ard
error
of dif-

fer-

ence of

means

0.12
.10
.20
.16
.15

.06

.04

.10

.10

.12

.05

.05

.04

.07

.09

.05

.05

.10

.15

116



Table 58.

—

Means and standard deviations (centimeters) for girls, aged 4 to 17, in socioeconomic groups A and B, differences between
the means of these groups, and the standard error of these differences for each of 19 measurements and each age group—Continued

Measurement

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanterie diameter-..
Chest girth at armscye
Waist girth
Hip girth...
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth
Knee girth
Total crotch length
Vertical trunk girth

Number of cases

Waist height _

Hip height
Weight..
Stature
Cervicale height
Tibiale height.
Bitrochanterie diameter
Chest girth at armscye
Waist girth
Hip girth
Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length.
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

Number of cases.

Waist height
Hip height
Weight
Stature
Cerricale height
Tibiale height
Bitrochanterie diameter
Chest girth at armscye
Waist girth

Hip girth
Neck-base girth
Armscye girth

Upper-arm girth 1

Total posterior arm length.
Thigh girth
Maximum calf girth

Knee girth
Total crotch length
Vertical trunk girth

Number of cases.

Waist height
Hip height
Weight
Stature
Cervicale height
Tibiale height
Bitrochanterie diameter
Chest girth at armscye
Waist girth
Hip girth

Neck-base girth
Armscye girth
Upper-arm girth
Total posterior arm length
Thigh girth
Maximum calf girth
Knee girth

Total crotch length
Vertical trunk girth.

Nimiber of cases

Age?

Group A

Mean

76.59
61.46
52.65

122. 98
102. 55

33.65
22.50
61.38
53.72
64.11
29.42
27.94
18.03
43.20
37.09
24.76
26.02
51.56

106. 60

S.D.

4,28
3.66
8.35
5.65
5.12
2.17
1.62
3.69
3.84
4.71
1.56
1.96
1.71

2.44
3.58
1.87
1.84
3.68
5.32

2,464

Group B

Mean

75.36
60.44
50. 60

121. 53
101.33
33.04
22.10
60.66
52.97
62.84
29.18
27.61
17.58
42.59
36.10
24.32
25.58
50.73

105. 52

S.D.

Dif-
fer-

ence of

means

4.27
3.68
7.56
5.64
5.13
2.11
1.50
3.48
3.50
4.40
1.52
1.85
1.57
2.48
3.30
1.73
1.70
3.55
5.12

1.23
1.02
2.05
1.45
1.22
.61
.40
.72
.75

1.27
.24
.33
.45
.61
.99
.44
.44
.83
1.08

Stand
ard
error
of dif-

fer-

ence of

means

0.12
.10
.22
.16
.14
.06
.04
.10
.10
.13
.04
.05
.05
.07
.10
.05
.05
.10
.14

2,8

4.93
4.16
13.42
6.57
6.23
2.47
2.08
5.25
5.13
6.22
1.80
2.48
2.28
2.95
8.85
2.35
2.32
4.53
6.90

2,967

87.42
70.55
68.79

137. 57
116.19
38.35
25.12
67.29
57. 34
71.19
31.42
30.97
19.62
49.26
41.08
27.17
28.80
57.28

117. 57

4.98
4.22
12.28
6.65
6.24
2.42
1.96
4.84
4.75
5.83
1.78
2.29
2,12
2.93
4.32
2.19
2.17
4.27
6.75

3,179

1.18
.92
2.99
1.33
1.16
.55
.42
1.00
.92

1.48
.31
.48
.53
.58
.56
.49
.49
1.01
1.31

0.13
.11

.33

.17

.16

.06

.05

.13

.13

.15

.05

.06

.06

.08

.18

.11

.17

Age 8

Group A

Mean S.D.

4.72
3.94
10.00
6.17
5.70
2.31
1.79
4.29
4.34
5.27
1.64
2.15
1.92
2,68
3,96
2.01
1.97

2,713

Group B

Mean

79.46
63,92
55.92

127, 03
106, 28
34,87
23,02
62.69
54,27
65,34
29,87
28,70
18,21
44,82
37,60
25,23
26, 58
52,77

109, 28

S.D.

Dif-
fer-

ence of
means

4.47
3.84
8.62
5.85
5.39
2.21
1.55
3,71
3.83
4,60
1,56
1,98
1,68
2.63
3.50
1.79
1.75
3.93
5.50

2,956

1.25
1.02
2.54
1.46
1.30
.60
.41
.88
.87

1.45
.35
,40
.45
.68

1.17
.42
.50
.96

1.17

Stand-
ard
error
of dif-

fer-

ence of

means

0.12
.10
.25
.16
.15
.06
.04
.11
.11
.13
.04
.06
.05
.07
.10
.05
.05
.11

.15

Age 11

74.90
80.62

144. 96
123.02
40.73
26.95
71.26
59,97
76,39
32,70
32,80
20.91
52.33
44.30
28.77
30,56
60,77

] 24, 13

5.32
4,43
15,57
7,33
6.84
2.61
2.33
5.61
5,33
6,82
1,94
2,62
2.35
3.19
4.93
2.43
2.42
4.90
7.74

Age 13

99.63 4.63 98.56
80.27 4,12 79.38
100.79 17,20 96,75
155. 64 6,60 154, 26
132. 93 6.14 131, 69
43.53 2.37 43.06
30.21 2.41 29.73
77.42 .5.56 76.37
63.98 5.04 62.49
85.10 7.02 83.42
34.86 1.93 34.46
35.53 2.64 35.13
22.64 2.44 22.12
56.64 2.97 55.98
48.91 5.16 47.58
31.27 2.54 30,71
32.89 2.39 32,27
66.03 4.91 64,77

135. 03 7.58 133. 39

4.77
4.13
16.86
6.83
6,35
2,48
2,45
5,62
4.96
7.10
1.93
2.61
2.39
2.96
5.14
2,51
2,32
4,84
7.72

2,361

1.07
.89

4.04
1.38
1.24
.47
.48

1.05
1.49
1.68
.40
.40
.52
.66

1.32
.56
.62

1.26
1.64

0.13
.12
.48
.19

.18

.07

.07

.16

.14

.20

.05

.07

.07

.08

.15

.07

.07

.14

.22

Age 16

102. 31

82.31
117.11
161. 21

137.88
44.42
32.55
82.85
64.51
92.02
36.60
37.55
24,74
58,74
53,39
33,23
34,02
69,95
142,65

4.44
4.07
14.54
5.82
5.46
2.36
1.77
4.70
4.55
5.05
1.59
2.07
2.13
2. 77
4,00
2,15
2.05
3.70
5.87

2,135

102. 08
82,04

115. 90
160, 85
137, 52
44,23
32,54
82.34
64.60
91.67
36.65
37,68
24,53
58,67
52.77
33.02
33.90
69.78

142. 58

4,39
4,03
15,18
5.72
5.43
2,30
1,92
4,67
4,76
5.37
1.65
2,11
2,16
2,74
4,28
2,25
2,14
3.92
6.01

1,106

0.24
.27
1.21

.36

.36

.19

.01

.51
-.09
.35

-.05
-.13

.21

.07

.62

.21

.12

.17

.07

0.16
.15
.55
.21
.20
.09
.07
.17
.17
.19

91.49
73.90
77.05

143. 30
121. 57
40.18
26.41
70.15
59.16
74.74
32.36
32.32
20.39
51.69
43,06
28,34
29.99
59.65

122. 51

5.26
4.47
14.20
7.33
6.76
2.67
2.20
5.15
4.90
6. 10

1.88
2,44
2.20
3.17
4.54
2.34
1.77
4.56
7.56

3,040

1.31

1.00
3.57
1.66
1.45
.55
.54
1.11
.81

1.65
.34
.48
.52
.64
1.24
.43
.57
1.12
1.62

0.14
.11

.38

.19

.18

.07

.06

.14

.13

.17

.05

.07

.06

.08

.12

.06

.05

.12

.20

Age 14

101.27
81.27

107. 53
158.46
135, 57
4-103
31,35
79,30
63.77
88.18
35. 45
36.47
23.32
57. 65
50,70
32,09
33.51
67.74

138. 66

4.42
4.12
15.86
6,08
5,69
2,37
2,17
5.16
4.81
6.17
1.70
2.45
2.37
2.83
4.70
2.40
2.25
4.40
6.76

1,!

100. 36
80. 00

104. 66
157.29
134. 54

43.62
30,98
78.79
63.64
86. 96
35.15
36. 22
23.02
57,23
49.70
31,67
32,98
66,71

137. 43

4.46
4.00
15.97
6.17
5.73
2.33
2,19
5.21
4.91
6.38
1.82
2.55
2.38
2.45
4,94
2,41
3,01
4,48
7,04

1,653

0.91
.67

2.87
1.17
1.03
.41

.37

.51

.13
1.22
.30
.25
.30
.42

1.00
.42
.53

1.03
1.23

0.15
.14
.53
.21

.19

.08

.07

.17

.16

.21

.06

.08

.08

.09

.16

.08

.09

.15

.23

Age 17

102, 12

82,19
117. 65

161, 10
137, 76
44,34
32,71
83,04
64,49
92.40
36.57
37,59
24,89
58, 69
53.62
33.33
34,05
70,02

142, 75

1,404

4,53 102. 30
4.14 82,22
14.98 116,89
.5.91 161,19
5.59 137, 94

2.37 44,27
1.87 32,74
4.76 82.59
4.60 64.76
5.28 92.24
1.60 36.73
2,02 37. 77
2,30 24.70
2.85 58, 64
4,08 53.35
2.17 33,15
2.13 33.90
3.88 70.17
6.03 143. 31

4.64
4.13
14.61
6.05
5,73
2,36
2.00

2.14
2.76
4.13
2.18
2.06
3.77
5.85

-0.18
-.03
.76

-.09
-.18
.07

-.03
.45

-.27
.16

-.16
-.18

.19

.05

.27

.18

.15
-.15

0.22
.20
.70
.29
.27
.11

.09

.22
!22
.25
.08
.10
.10
.13
.20
.10
.10
.18
.28

Age 9

Group A

Mean S.D.

4.77
4.07
11.41

6.26
5.86
2.37
1,87
4.61
4.71
5.64
1.70
2,29
2,12
2,80
4,28
2.15
2.13
4.33
6.32

Group B

Mean

83.23
67.03
61.77
131.97
110. 92
36.49
23,97
64.82
55.80
68,09
30.62
29.73
18.87
46.88
39.27
26.12
27.63
54.98
113.15

S.D.

Dif-
fer-

ence of
means

4.77
4.05
10.51

6.23
5.85
2,40
1,82
4,30
4.30
5.31
1.69
2.17
1.91

2.76
3.99
2.02
2.01
4.06
6.04

1.18
1.01
2.64
1.39
1.23
.58
.40
.95
.76

1.38
.30
.37
.48
.66

1.15
.49
.48
.93
1.05

Stand-
ard
error
of dif-

fer-

ence of

means

3,124

Age 12

96.84
78.13
90.93
151.07
128. 68
42.44
28.62
74.53
61.61
80.78
33. 87
34,22
21.72
54.85
46.57
30.06
31.82
63. 50

129, 85

5,14
4,33
16.92
7.31
6.81
2.54
2.47
5.81
5.20
7.12
1.96
2.66
2.43
3,17
5,05
2.54
2,42
5,01

7,97

3,002

95,40
76,99
87,18

149. 18

126. 99
41.78
28.10
73.45
61.10
79.12
33.46
33.77
21.25
53.99
45.29
29,56
31,31
62.34
128.28

5.25
4.43
16.86
7.48
6.97
2.54
2.49
5.80
5.26
7.17
1.96
2.61
2.38
3.21
5.00
2,51
2,38
4.96
8.19

2,714

Age 15

102. 22
82.30
114,97
160. 68
137. 42
44. 41

32,22
82.23
64.36
91.06
36,41
37.34
24,52
58,72
52, 64
32,88
33.87
69.64

141. 63

4.35
4.00
15.68
5.78
5.39
2.30
1.93
4.86
4.68
5.62
1.62
2.14
2.25
2.73
4.42
2.24
2.12
4,03
6.22

2,428

102. 00
82.09
112,99
160. 28
137, 17

44,28
32,09
81.64
64.22
90.41
36.27
37.21
24.13
58.53
51.99
32.60
33.69
69.33

141. 56

4.45
4.12
14.54
5.86
5,43
2,31
1,86
4.77
4.44
5.38
1.66
2.14
2,15
2.79
4.32
2.15
2,05
3,91
5,99

1,414

1.44
1.14
3.75
1.89
1.69
.66
.52

1.08
.51

1.66
.41

.45

.47

.86
1.28
.50
.51

1.16
1.57

0.22
.21

1.98
.40
.25
.13
.13

.69

.14

.65

.14

.13

,39
.19
.65
.28
.18
.31
.07

0.17
.14
.29
.24
.21
.08
.06
.14
.14
.15
.06
.07
.05
.10
.12
.06
.06
.13
.22

0.14
.12
.45
.20
.18
.07
.07
.15
.14
.19
.05
.07
.06
.08
.13
.07
.06
.13
.21

0.15
.14
.50
.20
.18
.08
.06
.16
.15
.18
.06
.07
.07
.09
.15
.07
.07
.13
.20
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The obvious conclusion to be drawn from these
tables is that the means of each of the 19 measurements,
with very few exceptions, are larger for group A than
for group B for each age group and each sex. The
statistical significance of this conclusion follows from
the fact that the probability^ is negligible ^* of getting,

by chance, as many positive signs in the mean differ-

ences between socioeconomic groups A and B for a
given measurement as were obtained in the different

age groups.

A graphic representation of differences between the
means of five important measurements for cliildren of

socioeconomic groups A and B is given in figures

57 and 58.

An analysis was next made to test whether the vari-

ances and covariances of the four measurements

—

statm"e, total posterior arm length, chest girth, and
liip girth—for the children of the two socioeconomic
groups are the same when the means of these measure-
ments are not taken into consideration. To this end,

the Lambda (x) criterion (11) was calculated for each
age and sex. The results of this analysis are given in

table 59. Columns 3 and 5 of this table give the values
of chi-square=— 2 log^x^^ for each age. A study of

these residts indicates that, with few exceptions, the

variances and covariances of the four measurements
sampled from the two socioeconomic groups are sig-

nificantly different.

Table 59.—X criteria for testing the hypothesis that 4 measure-
ments—stature, total posterior arm length, chest girth, and hip
girth—oj children oj a given age of socioeconomic groups A
and B come from a population having the same variances and
covariances

Boys Girls

Age (years)

log.X
chi-

square

'

log.X
chi-

square i

4 -7.51
-4.66
-25. 11

-38. 35
-23.78
-36. 42
-41. 11
-47. 04
-21. 87
-19.30
-21.56
-17.26
-35. 54
-10.08

15.02
9.31

50.23
76.70
47.56
72.83
82.22
94.07
43.75
38.59
43.11
34.51
71.09
20.16

-10.97
-17.13
-13.23
-10.86
-46. 06
-17.96
-22. 94
-25. 10
-9.55
-13.52
-74. 00
-10.34
-6.00
-4.25

21.95
5 34.25

6 26.47
7 . - 21.72
8 92.12

9 35.91

10 45.88
11 50.19
12 19.09

13 27.03
14 -. -- -- -. 148. 00

15 20.68

16 -.- 11.99

17 8.49

' For 10 degrees of freedom X== 18.307 for the 5-percent level of significance and 23.209

for the 1-percent level of significance.

Because of the popular and scientific interest in the

relationsliip between height and weight, regression

3» The application of a more sensitive statistical test (Hotelling's generalized T (i))

in general, substantiated the above results. It showed that the sets of means of the
measurements between the socioeconomic groups differ significantly within most
age groups.

35 For large samples these quantities are distributed like X^ with 10 degrees of

freedom (12). For 10 degrees of freedom X2= 18,307 for the 5-percent level of sig-

nificance and 23,209 for the 1 percent level of significance.

equations of the natural logarithm of weight on height
were calculated for each age, sex, and socioeconomic
group classification. The ages ranged from 4 to 14 for

boys and 4 to 11 for girls. The regression equations
are given in table 60, together with the variances cal-

culated from the deviations from regression. In order
to test whether the coefficients of these equations cal-

culated for socioeconomic group A are significantly

dift'erent from those of group B, "Student's" t test was
applied. The values of t are also given in table 60.

Table 60.

—

Regressions of logarithm of weight on stature for age-
sex-socioeconomic group classifications together with the variances
calculated from the residuals, t values for the coefficients of re-

gressions, and number of cases on which the calculations were
based

BOYS

-A.ge

(years)

Socio-
eco-
nomic
gi'oups

A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

General formula: \og,u=a-\-b(H—H)

ogtW--

og,w--

OgtW-
OgcW-

og,w--

OgtW-
OgeW
og,w-
OgeW-
0g,K'-

Og^W
Og^W-
OgrW
Og,W'
OgtW:
OgtW
og,w
OgeW

tW
og,w-
Og,W'

= 3.66935-1-0,

=3.63109-f0,
= 3.77575-1-0,

= 3.73708-1-0.

= 3.87519-f0
=3.83989-1-0,

= 3.97260-f-0
= 3.93872-1-0
= 4.07530-1-0
= 4.03697-1-0

= 4.17433-f0
= 4.13343 -fO
= 4.26753-1-0,

= 4.21717-f-0,
= 4.35095-1-0
= 4.30604-1-0,

= 4.45129-1-0

= 4.39765-f0,
= 4.56196-F0,
= 4.50911-1-0,

= 4.67912-1-0,

= 4.62464-1-0

,01823(«'-

,01770(/f-
,01958(H-
01879(H-
.01933(H-
01886(H-
.01891(7/-
.01816(H-
01904(7^-
.01870(77-
01849(77-
01793(77-
.01900(H-
01861(77-
.01860(77-
01810(77-
01859(77-
01816(77-
01756(77-
.01798(77-
01725(77-
01761(77-

106.1569).
104.3171).

112.7253).
111.0698).
118.6243).
-116.9627).

123.9554).
122.6258).
129.5064).

127.9434).
134.7116).

132.9797).
139.4663).

137.5896).

143.7072).

142.3027).

149.0739).

147.1601).

155.0609).

152.9590).

161.2800).

159.0406).

Resid-
ual
vari-

ance

0. 00671
. 0050/
. 00571
. 0067/
. 00621

. 0059/

.00671

. 0058/

. 00821

. 0073/

. 00871

.0073/
. 0103)

. 0083/

. 01101

. 0090/

. 01161

. 0103/

.01171
. 0104/
.01141

. 0097/

lval-
ues
for a

coeffi-

cients

(val-
ues
tor 6

coeffi-

cients

0.50 6.97

.78 11.35

L41 14.50

1.88 15.15

.89 16.51

L51 17.87

1.05 21.08

L34 17.87

L19 19.63

1.29 19.31

1.04 17.86

Ntun-
ber
of

eases

r 306

I 492
ri,074

11,060

f2, 071
12,011

(2, 466
12,544

f2, 741

13, 019
rs, 003

L3. 096
r3, 230

13. 258
f3, 234
13, 112

(3, 466

(2, 992

(3, 430
12, 684
(2,664

(1, 997

GIRLS

4 {i
5

{ i
6 \i
7

\ i
8

{ i
9 {i
10 a
11 [i

l0g,!( =

\og,w =

10g,M' =

\OgeU' =

10geM =

10gtW =

log eW -

log,M) =

logeM' =

\OgtW-
10g,W) =

log,w =

logeK> =

log eW =

log,M' =

log«w =

^3.63859-1-0

^3.60045-1-0

: 3.75005-1-0
^ 3.69991 -1-C

: 3.84365-1-0

^3.81284-1-0

^3.95181-+-0,

^3.9134H-0,
4.05469-1-0
: 4.01289-1-0,

^4.15080-1-0,

^4.11007-1-0,

4.25730-1-0,

4.21621-1-0,

4.37196-1-0,

4.32845-1-0,

01967(77-
.01847(77-

,02052(77-

.01944(H-
,02013(77-
,02005(77-
.02093(77-
01959(77-
.02061(77-
01918(77-
02016(77-
01980(H-
01997(77-
01953(77-
01929(77-
01891(77-

105.5180).

103.6440).

111.8909).

109.9349).

117.4369).

116.1796).
122.9813).
121.5292).
128.4928).
127.0274).
133.3642)

.

131.9731).
138.8972).

137.5684).

144.9607).
143.2997)

.

0. 00781

. 0066/
1.09 6.93

. 00751

. 0066/
1.76 15.11

. 00841

.0073/
.15 11.65

. 00901

.0084/
2.93 14.97

.01051

.0090/
3.27 15.95

. 01231

. 0105/
.83 14.93

. 01451

. 0119/
1.00 14.04

. 01661

. 0127/
.88 13.96

r 388

I
587

ri, 219

H, 337
r2, 234

[2, 266
r2, 464
12,838
r2, 713

l2, 956
r2, 976

l3, 124

% 967
,3, 179
r2,976

1 3, 040

The correlations between seven measurements for

each of the age-socioeconomic group classifications are

given in tables 61 and 62. For the sake of economy,
the correlations of these seven measurements for socio-

economic group A were placed above the main diagonal
of the matrix. Those for socioeconomic group B were
placed below the main diagonal. These correlations

may be useful in fui'ther studies.
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FiGTJBE 57.—Means of each of five measurements of boys for each age group 4 to 17, inclusive, and each of the two socioeco-

nomic groups A and B.
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Figure 58.—Means of each of five measurements of girls for each age group 4 to 17, inclusive, and each of the two socioeco-

nomic groups A and B.
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Table 61.

—

Interconelaiions^ of 7 measurements for socioeconomic groups A and B for boys aged 4 to 17

Measurement

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length.
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length.
Vertical trunk girth

Age 4 (306 boys of group A and 492 boys of
group B)

0.692
2 .907

.525

.529

.872

.592

;g
J3

B
+i iflis

fn 3 tJD aS
CD

S3
o

o.

W

0. 687 2 0.903 0.491 0.585 0.846
.757 .777 .900 .695

.802 .559 .643 .837

.771 .604 .758 .544

.840 .640 .722 .626

.704 .856 .585 .582

.763 .712 .630 .652 .599

0.662
.801

.752

.667

.758

Age 7 (2,466 boys of group A and 2,544 boys
of group B)

0.713
2.914

.560

.604

.853

0.692 2 0.907 0.540 0.575 0.834
.767 .830 .917 .702

.792 .589 .649 .832

.818 .617 .786 .587

.909 .682 .776 .602

.712 .844 .609 .622

.817 .762 .693 .762 .626

0.633
.831
.774
.704
.776
.635

Age 10 (3,230 boys of group A and 3,258 boys
of group B)

0.674 2 0.923 0.557 0.585 0.851
0.691 .745 .883 .948 .701
2.918 .771 .607 .659 .847

. 550 .860 .616 .849 .617

.593 .941 .674 .826 .625

.865 .713 .859 .612 .634

.656 .857 .788 .743 .817 .668

0.659
.872
.782
.771
.831

.673

Age 13 (3,430 boys of group A and 2,684 boys
of group B)

0.691 2 0.920 0.575 0.599 0.882
0.706 .794 .896 .950 .746
2.926 .803 .667 .702 .891

.606 .903 .688 .870 .650

.628 .953 .724 .868 .666

.882 .753 .883 .679 .683

.701 .898 .843 .818 .860 .738

0.692
.897
.846

.853

.742

Age 5 (1,074 boys of group A and 1,060 boys
of group B)

ja
j=

^ s
bjo

<u on

s: S3
3 t£ aS
ca

CO
J3
O

o

0. 712 2 0.893 0.551 0.609 0.832
0.716 .798 .799 .896 .714
2.917 .793 .608 .677 .832
.565 .794 .629 .745 .600
.612 .892 .688 .746 .618
.857 .709 .847 .601 .619
.674 .822 .784 .683 .759 .641

0.634
.806
.76'

.650

.749

.630

Age 8 (2,741 boys of group A and 3,019 boys
of group B)

0.703 20.925 0.567 0.594 0.859
0.698 .772 .857 .930 .705
2.917 .774 .620 .669 .854
.563 .834 .611 .829 .602
.611 .926 .681 .800 .619
.859 .719 .851 .616 .636
.656 .830 .781 .710 .786 .661

0.658
.859
.784
.752
.818
.654

.A.ge 11 (3,234 boys of group A and 3,112 boys
of group B)

0.667 2 0.925 0.559 0.564 0.872
0.686 .745 .891 .948 .706
2. 925 .764 .612 .644 .870
..548 .872 .601 .859 .617
..599 .945 .678 .839 .623
.863 .696 .850 .598 .625
.660 .873 .794 .752 .827 .658

0.665
.877
.793
.781
.832
.698

Age 14 (2,664 boys of group A and 1,997 boys
of group B)

0.699
2.916

.587

.621

.879

0.659 2 0.907 0.547 0.566 0.862
.795 .897 .950 .746

.824 .671 .707 .882

.907 .709 .863 .650

.956 .753 .868 .665

.756 .886 .673 .691

.896 .865 .819 .856 .745

0.663
.900
.852
.816
.857
.742

Age 16 (2,532 boys of group A and 1,372 boys Age 17 (1,802 boys of group A and 899 boys
of group B) of group B)

0.489
2.867

.323
375
.817
.472

0.460

.641

.939

.610

0.803
.645

.466

.544

.722

0.310
870
.417

.814

.482

.703

0.347
.938
.472
.820

.781

0.807
.611
.775
.493
.519

.587

0.449
.822
.661

.705

.767

.583

0.429

.811

.414

0.365

.846

.913

.539

.801

0.862
.514

.441

.799

.669

0.201
.839
.333

.776

.402

.675

0.232
.912
.388
.792

.406

.724

.478

.793

.368

.380

.505

0.360
.774

.618

.653

.707

.464

Age 6 (2,071 boys of group A and 2,011 boys
of group B)

^
F=

bO

SI

0.

U

XI
bo 3

TO

EC

S3
o

'3)

c.

W
si
o

0.715 20.911 0.528 0.605 0.840
0.714 .789 .798 .915 .697
^.906 .794 .591 .680 .830
.560 .801 .603 .768 .566
.620 .908 .690 .768 .606
.841 .711 .830 .608 .630
.650 .818 .782 .676 .765 .644

0.645
.834
.766
.714
.785
.629

Xge 9 (3,003 boys of group A and 3,096 boys
of group B)

0.692 2 0.922 0.559 0.590 0.854
0.695 .756 .859 .939 .705
2.919 .767 .598 .654 .852
..562 .850 .609 .825 .604
.606 .927 .675 .797 .626
.862 .703 .854 .598 .627
.651 .846 .780 .724 .799 .650

0.662
.853
.786
.734

.805

.669

-\ge 12 (3,466 boys of group A and 2,992 boys
of group B)

0.707 20.931 0.589 0.620 0.868
688 .772 .900 .954 .731

927 .775 .638 .684 .866
575 .890 .640 .868 .637
598 .950 .686 .850 .591
867 .727 .865 .637 .654
669 .881 .806 .772 .840 .695

0.708
.887
.824
.792
.842
.727

Age 16 (2,810 boys of group A and 1,727 boys
of group B)

.527

.524

.851

.737

0.551 2 0.869 0.434 0.462 0.827 0.

.717 .892 .946 .668
.769 .592 .644 .849
.887 .624 .857 .582
.951 .689 .847 .599
.719 .878 .608 .646
.781 .942 .832 .873 .817

543

773
825
652

1 For each age group the intercorrelations for the measurements of the boys of group A are in the upper right-hand corner of the section and the intercorrelations for the

measurement? of the boys of group B are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).
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Table 62.

—

Intercorrelations'^ of 7 measurements for socioeconomic groups A and B for girls aged 4 to 17

Measurement

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth

Total posterior arm length
Vertical trunk girth

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth. _

Hip height
Weight
Stature
Chest girth at armscye
Hip girth
Total posterior arm length
Vertical trunk girth. _

Age 4 (388 girls of group A and 587 girls of

group B)

_^ S3
a

Ml

XI
be

*S
£1 J3

bo
s
3

'3j

'be

W 1
Si

O
a.

0.627 2 0.907 0.475 0.507 0.805
0.708 .720 .812 .860 .666
2.898 .772 .549 .582 .812
..JM .786 .557 .753 .559
.567 .904 .632 .756 .689
.833 .711 .843 .545 .613
.625 .776 .740 .621 .711 .627

^ 3

0.555
.791
.695
.665
.729
.575

Age 7 (2,464 girls of group A and 2,838 girls of

group B)

0.689 2 0. 908 0.551 0.597 0.846
.688 .761 .853 .932 .697
.912 .756 .599 .661 .847
. 531 .838 .578 .825 .586
. 593 .926 .652 .799 .614
.852 .705 .853 .576 .615

.646 .816 .778 .687 .761 .657

0.651
.846
.7
.728
.797
.659

Age 10 (2,967 girls of group A and 3,179 girls

of group B)

0.644 2 0.911 0.539 0.572 0.855
.684 .717 906 .959 .685
.916 .744 .590 .641 .859
.571 .896 .613 .879 .594
.602 .943 .658 .856 .619
.869 .710 .869 .614 .631

.668 .869 .801 .775 .820 .689

0.657
.886
.792
.795
.850

Age 13 (2,696 girls of group A and 2,361 girls of

group B)

0.513
2.865

.413

.430

.822

.525

0.477 2 0.852 0.351 0.386 0.807
.632 .886 .953 .582

.681 .480 .567 .812

.885 .548 .845 .471

.948 .618 .844 .522

.629 .836 .537 .570

.876 .761 .763 .847 .620

0.501
.859
.743
.727
.833
.585

Age 5 (1,219 girls of group A and 1,337 girls of
group B)

^ ja
aS3 S3

bC

S3 S3
3

bD
"bo

o
a 03

S3
o

O.

W

0.694 2 0.905 0.524 0.584 0.828
0. 707 .775 .813 .900 .693
2.912 .790 .589 .658 .820
.520 .808 .578 .792 .557
.608 .909 .679 .761 .607
.853 .702 .842 .555 .610
.626 .805 .754 .656 .741 .604

0.632
.811
.763
.685
.746
.60'

Age 8 (2,713 girls of group A and 2,956 girls of
group jB)

0.670
2.914

.545

.575

.851

.629

0.692 2 0. 919 0.559 0.606 0.862
.759 .878 .941 .709

.744 .601 .664 .856

.855 .695 .841 .599

.935 .642 .818 .631

.681 .844 .583 .597

.832 .765 .719 .780 .620

0.681
.872
.800
.662
.695

Age 11 (2,976 girls of group A and 3,040 girls

of group B)

0.651 2 0.911 0.556 0.586 0.869
0.662 .728 .908 .958 .696
2.914 .749 .615 .664 .869
.556 .903 .605 .881 .616
.591 .955 .679 .871 .639
.859 .703 .866 .615 .643
.655 .878 .804 .784 .843 .691

0.672

.811

.803

.^ge 14 (1,936 girls of group A and 1,653 girls of

group B)

0.414 2 0.834 0.261 0.301 0.734
0.397 .560 .856 .929 .492
2.841 .570 .371 .467 .742
.278 .855 .401 .800 .356
.276 .935 .479 .804 .400
.634 .485 .574 .231 .281
.386 .832 .662 .680 .803 .294

0.385
.811

.647

.668

.773

.465

Age 16 (2,135 girls of group A and 1,106 girls of Age 17 (1,404 girls of group A and 639 girls of

group B) group B)

0.413 2 0.854 0.192 0.235 0.767 0.390 0.434 2 0.864 0.180 0.276 0.792
0.403 .504 .787 .893 .446 .727 0.448 .509 .790 .949 .477
2. 851 .485 .261 .346 .774 .609 2.874 .519 .254 .374 .795

.203 .811 .267 .704 .294 .551 .204 .806 .251 .719 .273

.246 .903 .347 .730 .313 .658 .255 .910 ..358 .739 .365

.787 .454 .778 .304 .336 .418 .772 .478 .790 .290 .344

.414 .761 .613 .567 .694 .439 .456 .748 .624 .549 .691 .440

0.417
.750
.624
.585
.695
.456

Age 6 (2,234 girls of group A and 2,266 girls of
group B)

„ S3
aS3 ja

bo !s-°

S3 S3
be

£
3

bo
'Si 3 9

O, to a
3

o

0.673 2 0.904 0.520 0.571 0.821
0.713 .748 .839 .928 .675
2.915 .784 .578 .639 .815
.555 .828 .606 .808 .561
.609 .916 .668 .777 .586
.850 .708 .840 .573 .610
.650 .831 .779 .692 .765 .640

0.625
.818
.760
.695
.769
.612

Age 9 (2,976 girls of group A and 3,124 girls of
group B)

0.677
2.913

.553

.592

0.668 2 0.912 0.549 0.583 0.857
.732 .893 .950 .692

.748 .588 .641 .851

.881 - .602 .856 .593

.943 .659 .852 .614

.692 .859 .591 .619

.865 .787 .757 .815 .663

0.642
.875
.771
.778
.832
.655

Age 12 (3,062 girls of group A and 2,714 girls

of group B)

0.687 2 0.889 0.470 0.524 0.846
0. 636 .709 .898 .960 .668
2.902 .739 .576 .656 .854
.534 .910 .618 .869 .568
.570 .962 .686 .884 .617
.844 .700 .852 .611 .649
.653 .895 .815 .797 .875 .698

0.613
.886
.803
.780
.860

Age 15 (2,428 girls of group A and 1,414 girls of

group B)

0.414 2 0.849 0.210 0.263 0.756
0.355 .514 .809 .917 .474
2.841 .477 .292 .379 .761
.1.59 .801 .261 .754 .338
.165 .898 .316 .739 .372
.785 .425 .782 .270 .276
.344 .749 .593 .568 .700 .398

0.387
.766
.612
.594
.719
.436

1 For each age group the intercorrelations for the measurements of the girls of group A are in the upper right-hand corner of the section and the iutereorrelations for

the measurements of the girls of group B are in the lower left-hand corner.
2 Overlapping measurements (see footnote 12, p. 30).

It was shown by analyses of the combined data
from 16 States that in general the sets of means of the

two socioeconomic groups differ significantly. The
question might be raised: Do significant socioeconomic
differences exist within States? Such an analysis was
contemplated. However, time permitted only the

calculations of the means and standard deviations for

each of seven measurements, for each State, age, sex,

and socioeconomic group classification. These are

given in tables 63 through 66. A cm-sory study of these

tables will show that, on the wdiole, significant socio-

economic differences do exist within the States analyzed.
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Table 63.

—

Means and standard deviations (centimeters) for 7 measurements by State and age for socioeconomic grovp A, hoys aged
6 to 14

HIP HEIGHT

State

Alabama
California
Colorado
District of Colum-
bia, Maryland,
and Virginia

Illinois

Iowa
Kansas..-
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas _

Utah

Age 6

3 "

57.32
58.37
58.04

3.27
3.30
3.03

3.45
3.66
3.36
3.05
3.33
3.39
3.63
3.43
3.34
3.18
3.15
3.91

Age 7

3 "

61.27
62.25
61.37

61.45
62.38
60.36
61.43
61.25
60.44
61.18
60.45
60.77
61.10
61.83
62.05

3.28
3.17
3.49

3.95
3.71
3.29
3.48
3.12
3.25
3.71
3.24
3.91
3.55
3.37
3.16

Age 8

65.63
65.02

65.33
64.59
64.29
64.97
64.60
64.82
64.74
64.63
63.67
64.55
65.36
65.28

3.73
3.76
3.83

4.20
4.11

3.42
3.38
4.11
4.20
3.77
4.03
4.26
3.99
3.79
3.80

Age 9

a

«

67.25
69.53
68.42

68.24
68.00
67.99
68.38
67.92
68.46
67.64
68.23
67.89
67.06
68.63
69.25

3.56
3.99
3.70

4.77
3.95
3.84
3.84
3.78
4.03
4.23
4.18
4.26
4.08
3.40
4.25

Age 10

eg

71.18
73.14
71.15

71.17
71.12
70.86
71.98
71.20
71.65
71.13
70.87
70.13
70.21

72.32
71.93

3.93
4.57
3.91

4.47
4.24
4.48
4.21
.3.97

4.03
4.14
4.13
4.18
3.75
3.57
4.19

Age 11

X3 o
B S

73. 57
75. 46
74.64

74.53
73.82
73.93
75.12
73.75
74.30
73.39
73.88
73.64
72.39
74.62
73.91

Age 12

s s

76.97
79.11

78.68
77.25
76.52
77.91
76.48
77.72
76.03
77.08
76.94
76.35
78.36
76.67

4.30
4.85
4.91

4.91
5.04
4.88
4.33
4.52
5,

4.42
4.67
4.88
4.66
4.20
4.59

Age 13

80.62 5.40
82.53 5.18
81.98 3.97

81.62
80.69
79.63
80.89
80.12
81.46
80.26
81.13
80.11
79.79
81.22
80.85

4.85
.5.19

4.89
4.70
4. .54

5.27
2.78
4.86
5.31
4. 95
4.40
4.58

Age 14

3"

83.89
86.02
84.04

84.56
83.59
84.40
83.96
83.84
84.74
82.23
83.84
83.23
84.18
84.44
82.96

5.39
4.50
4.56

4.75
4.99
4.60
4.85
4.92
4.68
3.99
5.07
.5.12

4.71

4.58
5.54

WEIGHT

Alabama
California
Colorado
District of Colum^
bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

47.04
50.94
48.27

48.84
49.90
48.17
48.34
49.63
48.00
48.19
49.24
48.39
46.23
48.77
49.56

5.34
6.30
5.20

6.39
7.73
6.48
5.81
7.53
6.25
6.48
8.04
6.38
4.39
7.20
6.21

52.47
56.78
52.70

53.92
55.63
52. 35
53.71

54.13
52.60
53.59
52.28
52.52
53.93
54.68
53.02

7.11
6.48
6.23

7.71
7.71
6.81
7.73
6.12
6.59
7.50
6.40
6.57
8.66
8.36
6.75

57.89
62.98
57.62

59.94
59.70
59.92
59.98
59.66
59.35
59.29
57.68
58.61
60.00
58.25

8.82
9.91
7.69

8.92
10.01
9.45
8.93
9.21
9.16
9.13
8.88
7.53
9.59
8.17
8.39

61.87
70.64
6.5. 17

8.55
9.31
9.47

70.42
79.88
70.70

71.88
72.74
72.93
72.31
72.02
72.68
72.33
71. 63

71.33
68.57
74.22
71.06

10.50
14.57
9.96

12.56
12.27
11.85
10.83
11.29

12.12
10.98
11. 53
12.59
10.38
12.14
11.88

75.58
85.31
78.26

79.12
79.06
81.05
79.97
79.28
79.06
76.30
78.24
79.50
73.16
79.82
74.90

13.28
14.95
11.54

13.20
14.08
14.60
13.09
13.92
13.05
12.87
12 72
13.95
11.39
13.46
11.63

83.16
95.24
87.77

81.76

15.36
16.90

16.84

16.85
16.86
16.55
16.42
14.19

16.48
13.13

14.48
15.95
13.86
16.03
13.09

90.86
104. 60
96.75

99.24
98.18
97.81
97.52
95. 67
98.46
95.61
97.77
97.23
93.28
97.96
90.94

16.26
20.14
16.73

18.15
18.66
16.82
16.35
18.15
17.45
18.83

18.07
19.33
17.96

18.53
15.16

105. 51

118.00
105. 14

21.00
18.45
19.22

19.92
20.18
22. 07
18.71
19.39
19.32
14.95
19.84
21.65
19.30
17.40
17.87

STATURE

Alabama
California.--
Colorado
District of Colum-
bia, Maryland
and Virginia

Illinois

Iowa---
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

114 117. 55 5.18 186 123. 73 5.23 184 128.88 5.82 210 133. 00 5. 52 222 138. 99 5.72 220 142. 90 6.38 248 147. 95 7.09 216 153. 92 9.05 203 160. 75
115 120. 23 5. 53 114 126. 26 5.06 126 131.06 5.66 1.34 137. 27 .5.96 139 142. 74 7.29 1,53 146.28 6. 55 131 152. 12 7. ,51 129 158. 13 8.88 129 164. 60
85 119. 13 4.95 81 124. 49 5.61 91 129. 66 5.83 112 135. 31 5.70 110 139. 75 5.76 112 144. 78 6.18 108 151. 04 7.59 101 156. 04 6.86 81 100. 83

293 118. 74 5.46 318 123. 98 5. 85 341 130. 10 6.44 391 134. 61 6.97 393 138. 92 6.65 369 144.05 6.93 686 150. 18 7.67 861 155. 79 8.37 713 161.92
121 119. 73 5.64 167 125. 84 5.77 195 129. 16 6.19 197 134. 45 6.24 237 139. 39 6.91 268 143. 51 7.46 252 149. 17 8.00 247 154. 99 7.79 193 160. 48
207 117. 78 5.38 205 122. 75 .5.22 244 128. 98 5. 43 230 134. 77 .5.91 271 139. 38 6.86 225 143. 95 6.30 127 148. 25 8.01 86 153. 81 8.42 73 162. 42
85 119. 16 5. 30 118 124.34 5.26 128 130. 01 5.44 121 134. 86 6.18 123 140. 23 6.15 139 145. 71 7. ,53 200 150. 26 7.42 222 155. 60 7.65 148 161.13
91 118. 68 5. 46 133 123. 56 4.79 165 129. 13 6.27 165 133. 98 5. 61 234 139. 13 6.22 207 143. 20 6. ,54 210 147. 36 6.98 132 153.44 8.25 98 160.88

283 118. 13 5.42 245 122. 51 5. 02 252 129. 58 6.63 285 135.37 6.10 267 139.64 6.22 281 143. 84 6.76 2,58 149.28 8.11 301 155. 69 8.46 217 162. 02
1.34 119.07 5. .59 1.58 124. 55 5.84 147 130. 20 .5.92 166 134. 66 6.69 1,57 139. 94 6. ,37 140 143. 09 7.38 103 147. 30 6.96 84 155. 00 8.04 35 159.66
97 118. 70 5.66 123 123. 40 ,5.14 167 129. 80 6.28 220 134. 81 6.44 252 139. 16 6.42 240 143. 68 6. 53 236 148. 42 7.07 248 155. 56 7.77 171 160. 81

150 118. 07 5.24 170 123. 08 .5.70 203 127. 71 6.11 199 134. 34 6.42 226 137. 84 6.40 249 142. 87 6.82 332 148. 21 7.56 358 153. 75 9.25 330 160. 08

57 117. 30 4.43 90 123. 94 .5.71 149 129. 46 6.22 166 133. 68 6.36 161 138. 35 ,5.84 183 141.97 6.33 168 147. 81 7.03 194 153. 20 8.33 116 161. 40

172 118. 61 5.12 248 124.31 5.26 216 129. 73 5.81 236 134. 69 .5.23 234 140. 46 ,5.61 260 144. 08 6.04 244 149. 76 6.75 166 154. 94 7.59 112 160. 21

64 119. 97 6.36 110 124. 46 5.04 133 129. 89 6.04 171 135. 77 6.38 207 139. 77 6.62 188 142 87 6.93 163 147. 37 6.89 85 153. 96 7.34 45 158. 38

9.51
7.75-

8.09

8.28
8.4&
8.38
8.62
8.67
8.08
7.38
8.79
9.37
8.34
8.11
8.69

CHEST GIRTH AT ARMSCYE

Alabama -- 114 60.21 2.80 186 62.15 3.08 184 64.51 3.83 210 65.74 3. 35 222 69.06 ,3.74 220 70.63 4.76 248 73.15 4.93 216 75.23 .5.03 203 79.81 6.27
California 115 61.31 2.89 114 63.58 3.02 126 66.37 4.15 134 68.43 3.95 139 72 14 ,5.46 1,53 73.48 5.40 131 76.44 5.66 129 79.34 6.24 129 83.16 5.93

Colorado 85 60.65 2.47 81 63.07 2.94 91 64.62 ,3.42 112 67.63 4.02 110 69.25 3.70 112 71.94 4.19 108 74.53 5.53 101 77.44 5.67 81 80.44 5.85
District of Colum-
bia, Maryland,
and Virginia 293 60.67 2.92 318 62.68 3.58 341 65.21 3.83 391 67.33 4.21 393 69.27 4.94 369 71.59 4.67 686 74.71 5.60 861 77.56 5.78 713 81.12 6.14

Illinois.. . 121
207

60.78
60.12

3.62
2.93

167
205

62.92
61.73

3.48
3.11

195

244
65.00
64.93

4.24
3.77

197
2,30

67.04
66.88

3.87
4.22

237
271

69.40
69.26

4.46
4.36

268
225

71.53
72.20

4.90
.5.37

252
127

73.94
73.80

5.60
5.68

247
86

77.71
77.63

5.82
,5.30

193

73

81.18
81.41

6 44
Iowa - 7.27

Kansas 85
91

60.45
60.84

2.91
3.41

118
133

62.88
63.39

3.29
3.31

128
165

64.93
65.05

3.64
3.98

121

165
67.44
67.14

4.20
3.74

123
234

69.24
69.83

3.74
4.43

139
207

71.87
72.07

4.69
5.11

200
210

74.69
73.87

5.23
5.17

222
132

77.16
77.38

5.10
5.91

148

98

80.87
82.03

5 73

Michigan .- 6.81

Minnesota 283 60.00 ,3.15 245 62.15 3. 06 252 64.70 3. 83 285 67.14 3. 90 267 68.81 4.74 281 71.10 4.67 258 74.14 ,5.25 301 76.78 5.48 217 80.82 6.11

Nebraska -. 134 60.24 2 86 1,58 62.59 3.33 147 64.56 3.76 166 66.43 4.14 1,57 69.61 4. 05 140 70.81 4.69 103 72.24 4.77 84 76.40 ,5.69 35 78.83 4.85

Ohio 97 61.06 3. ,50 123 61.63 3.06 167 64.81 3.86 220 67.21 3.99 252 69.38 4.36 240 71.65 4.47 Zi6 73.67 5.11 248 77.55 ,5.83 171 80.46 5.82
Pennsylvania 1.50 60.39 ,3.36 170 62.23 3. ,30 208 63.92 3.11 199 66.93 4.24 226 68.92 4.91 249 71.73 5.21 332 74.44 5.27 358 78.01 6.25 330 81.81 6.64

Tennessee 57 59.23 2. ,56 90 62.09 3.79 149 63.76 3.77 166 65.67 .3.91 161 67.22 4.09 183 68.98 4.54 168 72.13 4.47 194 75.77 5.93 116 79.36 6.17
Texas 172 60.73 3. ,52 248 63.27 3.98 216 65.34 3. ,53 236 67.56 3.93 ZH 70.25 4.65 260 72.18 4.65 244 75.32 5.34 166 77.68 5.63 112 80.04 5.45
Utah 64 61.05 2.90 110 62.88 3.16 133 64.87 3.89 171 67.67 3.91 207 69.74 4.42 188 71.35 4.21 163 73.73 4.63 85 76.69 5.03 45 80.07 5.74

294020°—41- 123



Table 63.- -Means and standard deviations {centimeters) for 7 measurements by State and age for socioeconomic group A, hoys aged
6 to 14—Continued

HIP GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

state

5

3 ^ a

2
3 ^ d si3" i

1
d

o

Is
3 ^

a
a)

2

c

O CO

ai

•z

d

c

li
3 "

z

5 d
02

o

3 "
z

d

o

z
d

Alabama
California

114
115
85

293
121

207
85
91

283
134
97

150
57

172
64

60.19
62.03
60.67

61.11
61.47
60.82
00.80
60.76
60.33
60. 85
61.06
60.22
59.09
61. 52
01.19

3.09
3.54
3.34

3.66
4.66
3.62
3.50
4.14
3.74
3.79
4.70
4.10
2.75
4.29
3.22

186
114
81

318
167
205
118

133
245
158

123

170

90
248
110

62.49
64.26
63.01

63.38
64.21
62.75
03.25
02.98
02.28
03.00
62.04
62.50
63.04
64.23
62.67

4.27
3.36
3.10

4.15
4.31
3.78
4.37
3.47
3.85
4.13
3.57
3.88
5.02
4.79
3.51

184

120

91

341

195
244
128

165
252
147

167
203
149

216
133

64.97
67.57
64.86

66.37
65.90
66.09
60.13
65.98
65. 43
65.80
05.14
04.80
05. 02
06.43
64.89

4.65
4.94
3.82

4.67
5.10
4.55
4.44
4.55
4.51

4.59
4.47
3.70
4.87
4.14
4.27

210
134

112

391

197

230
121

165
285
160
220
199
106

236
171

66.73
70.52
68.38

68.72
68.40
68.63
68.90
07.62
68.93
67.87
68.16
08.31
07.07
09.14
67.82

4.41
4.47
4.71

5.27
4.98
5.07
5.00
4.39
5.20
5.01

4.95
4.93
4.83
4.85
4.51

222
139
110

393
237
271

123

234
267
157

252
226
161

234
207

70.32
73.97
70.38

71.02
71.10
71.53
71.41
70.54
70.92
71.39
70.37
70.38
69.69
72.50
70.26

4.88
6.21

4.60

5.51
5.69
5.22
5.17
5.20
5.78
5.01
5.21
5.98
4.97
5.57
5.44

220
153

112

309
208
225
139

207
281

140
240
249
183

260
188

72.25
70.10
73.46

73.77
73.60
74.72
74.08
73.82
73.19
72.03
73.11
73.45
71.08
74.34
71.78

5.60
6.38
5.07

5.57
5.91
5.92
5.51
6.10
5.42
5.62
5.70
6.04
4.97
5.82
4.89

248
131

108

686
252
127

200
210
258
103

236
332
168
244
163

75.14
79.11
76.28

77.55
76.10
76.61
77.87
75. 16

76.31
74.70
75.16
70.83
75. 17

78.11
73.89

6.24
6.64
6.12

6.48
6.41
6.59
6.51
5.20
6.26
5.65
5.89
6.36
5.55
0.43
5.19

216
129

101

861
247
88

222
132

301

84
248
358
194

166

85

77.47
81.40
79.14

80.31
79.87
80.00
80.37
78.81

79.56
78.74
79. 46

80.21
78.07
80.30
77.29

5.85
6.73
6.04

6.46
6.34
6.19
5.63
6.49
0.03
0.10
6.48
7.03
6.67
6.35
5.46

203
129
81

713
193
73

148
98

217
35

171

330
no
112
45

82. 11

85. 70

81.67

84.07
83.20
84.66
83.13
82.81
83.38
81.29
82.39
83.55
82.34
83.04
80.38

7.18
5.92
6 34

District of Colum-
bia, Maryland,
and Virginia

Illinois
6.76
6.65
7.47

Kansas 6 02
6. 12

Minnesota 6.19
4.00

Ohio
Pennsylvania
Tennessee

6.49
7.18

30
Texas 5.88
Utah 6.00

TOTAL POSTERIOR ARM LENGTH

Alabama
California
Colorado
District of Colum-
bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

114 41.17 2.38
115| 42.24 2.29
85 41.85 2.17

293 41.87 2.46
121 42.01 2.40
2071 41.00 2.18
85 41.99 2. .58

91
!
41.81 2.26

283' 41. .59 2.30
134 41.84 2. ,54

97 1 41.74 2.41

150 41.51 2. 55
57 41.12 2.IOI

172 41.72 2.29
64 42.08 2.56

318
167'

2051

118
133

245

1

158
123

170
90
248
llOl

43.73
44.78
43.89

43.95
44.48
42.87
44.07
43.83
43.48
44.07
43.43
43.74
43.72
44.03
44. 251

2.24
2.10
2.37

2.68
2.60
2.33
2.33
2.14
2.27
2.44
2.23
2.54
2.57
2.34
2.22

46.07
46.67
46.22

341 46.33
195 45.90

2.48
2.62
2.72

45. 6O1

40.30;
45.96'
46.13'

46.35,

46.19

45.49i
46.05 2.08'

46. 10! 2.51

46. 29 1 2. 60

1

2.73
2. 55
2.55
2.01
2.80
2.41
2.76
2.72

47.53
49.13
48.37

48.29,

48.07!

48.071

48. 59,

47.93
48.71
48. 221

48.281

48. 30 i

47.631

48. 27I

48. 74i

2.48
2.59
2.11

222 50.23
139 51.47
110 50.05

2.98 393
2.981 237
2. 57i 271
2. 75[ 123
2.621 234
3.001 267
2.84, 157

50.13
,50. 32
49.85
50.51
50.24
50.41

2. 81

1

2.94;
2.92,

2.421

2.69
3.11
2.56

3.04
2.93
3.15
2.90
2.82
2.95

2.95 207

50.48 2.88
49.97 2.78
49.77 3.17
49.57 2.89
50.44 2.71
50. 38 3.05

51.801 2. 90i 248
53.20 2. 921 131

52.34 2.96 108

52.33
.51.99

51.99
52.83
52.08
52.16
51.86
51.76
52.08
51.20
51.94
51.78

3.13
3.34
2.72
3.06
3.01
3.07
3.33
2.87
3.27
3.04
2.75
3.01

53.97
55.46
54.69

55.09
54. 46
53.89
55.12
53.83
54.59
53.53
54.03
54.12
53.90
54.56
53.69

3.17
3.23
3.28

3.13
3.44
3.21
3.10
3.39
3.11
3.06
3.09

3.47 861
3.54 247
3.35I 86
3.27 222

56.46
57.84
56.84

57.30
50. 70
50.14
50.88
50.48
56.83
56.81

56.85
56.28
56.28
50.54
50. 45

3.59
3.89
3.03

3.55
3.50
3.36
3.38
3.42
3.55
3.65
3.35
3.74
3.04
3.44
3.18

59.26 4.08
60.55 3.18
58.74 3.24

59.77
58.85
59. 58
59.24
59.22
59.24
58.71
59.14
58.83
59.47
58.40
58.31

3.59
3.66
3.62
3.65
3.47
3.69
3.71
3.64
3.87
3.56
3.09
3.70

VERTICAL TRUNK GIRTH

Alabama - 114
115

104.37
106. 60

3.96
4.53

186
114

108. 20
109. 96

4.96
4.35

184
126

111.84
114.15

5.35
5. .54

210
134

114.51
118. 75

5.04
5.42

222 119.38 5.30
0.99

220
153

122. 52

125. 98
0.55
6.94

248
131

120. 07

131. 52

7.33
7.21

216
129

131.71
138. 12

9.05
9.53

203
129

139. 30
145. 12

10.10

California. - . - - 139 122.83 8.33

Colorado 85 105. 91 4.94 81 109. 02 5.25 91 111.91 5.13 112 117. 17 5.54 110 119. 99 5. .50 112 124.02 0. 06 108 130. 02 7.86 101 134. 48 7.88 81 140.40 9.27

District of Colum-
bia, Maryland,
and Virginia... ._ 293 105. 74 4.80 318 109. 15 .5. (16 341 113. 72 5.64 391 117. 30 5.96 393 120.35 0.41 369 124. 50 0.89 686 129. 76 8.06 801 135. 22 9.10 713 141. 57 9.18

121

207
105. 90
104.80

5.08
4.78

167
205

109. 90
107. 89

4.67
4.78

195
244

112.07
112.50

5.72
.5.34

197
2,30

115.90
110. 41

5.49
.5.78

237
271

119.37
120.03

0.62
6.27

208
225

123.25
124.13

7.05
0.80

252
127

127. 48
127. 31

7.78
8.08

247
86

133. 96
133.17

9.12
8.62

193

73

139.64
141.03

9.30

Iowa -- 10.86

Kansas 85
91

104. 91

104. 92
4.29
5.40

118
133

108. 65
108. 11

4.89
4.47

128
165

112.09
112.28

5.30
5.60

121

105
115.92
114.75

5.88
5.20

123
234

119.60
118. 90

5.49
6. .34

139
207

124.06
122. 53

7.17
0.83

200
210

128. 91

125. 92
7.83
0.81

222
132

134.05
131.59

7.92
9.40

148

98
139. 76
139. 70

9.21
Michigan.. . ... ._ 10 06
Minnesota. _ ... . 283 104. 46 5. 05 245 107. 04 4.47 252 112. 52 5.82 285 117. 18 5.97 267 120. 01 6.35 281 123.16 0.73 258 127. 65 7.04 301 133. 61 8.77 217 141. 20 9. ,57

Nebraska 134 103. 99 4.88 1.58 108. 39 5.33 147 112. 03 5.63 166 114.86 6.05 157 119. 24 5.81 140 121.96 7.38 103 125. 11 7.03 84 133. 38 9.41 35 137. 91 8.82
Ohio 97 105. 55 5. 57 123 108. 18 4. ,51 107 112. 53 5.61 220 116. 46 5.99 252 119.98 5.97 240 123.73 0. 63 236 127. 39 0.98 248 134. 32 8.78 171 139.83 9.06
Pennsylvania. . ... 150 105. 55 4.95 170 108. 93 ,5.19 203 112. 45 5.00 199 117.64 5. SO 226 120. 29 6.44 249 124. 67 7.02 332 129. 36 8.04 358 134. 79 9.89 330 141.06 10. 45
Tennessee 57 102. 49 4.30 90 107. 61 .5.64 149 110. 54 6.24 160 114.01 5.67 161 117.32 5. 55 183 119.99 6.12 108 125. 52 7.11 194 131. ,54 9.09 116 139. 49 9.23
Texas 172

64

104. 20
105. 00

4.93
4.52

248
110

108. 23

108. 25

5.37
4.60

216
133

112. 06
111.97

5.19
5.71

230
171

115. 51

116. 51

5.42
5.73

234

207
120. 15

119.63
6.21
6.90

200
188

123.14
121.82

6.58
6.66

244
163

128.55
126.05

7.12
6.85

166
85

133. 17
131.34

8.97
7.87

112
45

138.02
136. 29

9.12
Utah 9.34

124



Table 64.

—

Means and standard deviations (centimeters) for 7 measurements by State and age for socioeconomic group B, boys aged
6 to 14

HIP HEIGHT

State

Alabama
California
Colorado
District of Coluni'

bia, Maryland,
and Virginia

Illinois -

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

Age 6

a s

57.13
57.17
56.71

2.85
3.43
3.35

54 3. 73
54 3.08
12 3. 00

2.95
2.94
3.46
3,

3.47
3.29
4.17
2.82
3.37

Age 7

60.23
60.71
69.58

60.79
61.69
59.94
60.05
61.04
60.85
60.02
60.17
59.68
59.57

1841 60.87
127 62.02

3.25
3.67
3.58

3.78
3.79
3.05
3.78
3.36
3.56
3.35
3.76
3.72
4.04
3.56
3.53

Age 8

63.38
64.90
63.66

63.93
65.04
63.48
64.29
64.09
94.03
63.19
62.91
63.20
62.99
64.09
64.91

3.55
4.11
3.80

4.06
4.16

Age 9

Si
2

.3.50 253
3.84; 207
3.75 135
3.74 400
3.59 66
3.82 356
4.05 117
3.91 153
3.55 192
3.42 177

66.53
67.88

208 67.16
135 67.30

66.67
66.58
67.45
67.53
68.05
66.47
66.16
66.16
67.80
67.89

3.65
3.73
3.97

4.12
4.30
3.65
3.71
3.94
4.47
3.50
4.15
4.21
3.79
3.73
3.87

Age 10

69.56
70.60
70.34

70.60
70.60
69.38
70.16
70.49
70.27
70.07
69.78
68.65
69.42
70.82
70.74

3.84
4.11
4.27

4,. 73
4.41
4.27
4.34
3.94
4.31
4.19
4.16
4.28
3.99
3.68
3.97

Age 11

72.73
75.27
72.92

72.63
73.59
73.00
73.29
73.36
73.54
71.44
72.27
73.02
72.04
74.39
73.75

4.26
4.11
4.10

4.70
4.43
4.59
4.03
4.18
4.35
4.32
4.61
4.40
4.40
4.18
4.60

Age 12

as
2

75.69
77.52
76.58

76.32
76.51
75.65
76.95
75.57
76.36
74.61
75.84
75.39
75.33
77.37
76.30

4.54
4.73
4.31

5.14
4.61
4.33
4.67
4.31
4.94
4.46
4. 57

4.90
4.20
4.27
3.93

Age 13

79.04
81.68
80.07

79.61
79.33
78.96
79.96
79.10
79.97
77.94
78.99
78.84
78.41
80.56
79.35

4.35
4.74
4.84

5.06
5.05
4.56
4.92
4.86
5.48
4.91
4.78
5.07
5.12
4.27
4.88

Age 14

SS

82.47
85.01
82.98

82.71
83.14
82.62
83. 42
82.21
83.34
81.00
81.38
82.74
81.64
83.23
82.21

4.68
5.01
5.14

5.01
5.26
4.50
4.83
5.43
5.27
4.46
4.67
4.78
4.62
4.94
4.76

WEIGHT

Alabama
California
Colorado
District of Colum

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee.- --.

Texas
Utah

169 46.85 5.25 250 50.66 5.33 298 54.94 6.17
118 49.36 5. 57 115 53.81 6.82 133 61.08 8.84
178 45.20 5.22 217 49.18 6.73 271 56.00 7.92

119 48.04 7.48 168 52.75 7.32 174 57.10 8.98
35 51.54 6.56 95 54.02 8.13 134 60.22 9.37

210 46.19 5.67 224 51.71 6.37 300 57.67 8.59
132 46.76 5.56 199 51.06 6.77 212 58.47 8.73
59 47.49 5.67 83 53.37 6.79 137 59.05 8.81

278 46.83 6.50 312 52.54 6.87 321 58.10 7.69
69 46.67 5.91 63 51.79 6.05 78 55.68 7.20
197 46.32 6.50 269 52.09 7.25 321 55.78 7.90
100 46.31 5.35 119 51.92 7.00 95 59.59 10.13
95 45.35 6.75 119 49.94 5.68 180 55.46 8.30
157 48.44 6.62 184 52.34 7.01 197 56.84 7. 55

89 46.83 5.44 127 52.09 5.93 168 56.85 7.26

60.77
67.15
61.87

63.

64.

63.

62.

64.

63.

65.

62.

62.

153 1
60.

192 63.

7.23
8.96
9.14

8.62

8.32
9.15
9.42

15

05
23

65
61

95
00 9.45
18 9.04
5812.00
33! 8.35' 200
98 10.51, 198

88| 7.661 227

66.13
73.39
67.41

69.56
70.34
68. 34

69.34
69.90
69.36
68.96
68. 14

9.24
12.06
10.46

10.05
11.23
10.88
10.62
11.38
10.78
10.23
10.25

67.21111.49
66. 13 10. 56

69.97,10.96
68.28 10.97

197
131
276
208
137

347
62

366
86

202,

217!

71.71
82.92
73.28

10.31 285
13.76 146
10.90 306

10.94 213
14.64 160
12. 65 191

11.49 310
12.08 133
13.09 283
9.29 59
11.56 322
12.17 80
10. 77 143
12.12 199
11.46 173

77.81
89.76
81.07

13.20
14.29
13.49

16.19
16
14.57
15.09
11.65
14.66
11

18:14.18
26' 12. 94

43|14.23
70112.02

78 11.96

241 87.12 14. 58 206 98.05
151 103. 77 17.71 139 115. 78
227 91.39 15.06 212 100. 79

228 93.34 20.21 l.W 103. 82
160 93.05 16.43 83 103. 67
143 94.07 18.77 95 103. 44
281 94.25 16.33 229 106. 52
93 92.01 17.26 84 107. 86

298 94.68 19. ,37 2.56 106. 94
50 88.72 14.09 17 103. 71

268 90.14 15. 69 185 98.17
101 92.28 16.64 98 106. 97
134 86.60 14.75 /o 97.28
198 91.64 15.82 100 101.45
121 89.05 14.92 62 97.68

17.64
20.60
16.74

19.28
18.60
19.41
19.12
18.75
19.97
19.07
16.94

18.94
15.64
18.05
16.51

STATURE

Alabama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

169 117.02 4.70 250 122. 16 5.01 298 126. 99 5.59 285 131.99 5.70 326 136. 69 6.04 290 141.40 6.62 285 146. 26 7.04 241 151. 45 7.09 206 158. 09
118 118. 14 5.78 116 123. 59 ,5.82 133 130.28 6.19 158 134. 66 5.57 132 138. 82 6.43 125 145. 84 5.87 145 149. 36 7.27 151 156. 86 7.64 139 163. 05
178 116.64 5.38 217 121. 35 6.01 271 127. 78 6.03 254 132. 92 5.87 287 137. 94 6.49 260 142. 34 6.28 306 147. 52 6.93 227 153. 82 7.77 212 159. 23

119 117.45 5.79 168 122. 89 6.13 174 127.54 6.56 208 132. 48 6.43 194 137. 41 6.59 197 140. 87 6.67 213 146. 81 7.82 228 162. 33 8.49 156 168. 83
36 120. 00 4.99 96 124. 44 6. 05 134 130. 02 6.43 136 133. 30 6.80 146 138. 52 6.68 131 143. 39 6.90 150 147. 52 6.80 150 153. 02 8.44 83 158. 73

210 115.82 5.13 224 122. 20 4.88 300 127. 85 6.62 253 132. 64 5.78 281 136. 67 6.73 276 142. 40 6.96 191 146. 45 7.40 143 152. 70 7.99 95 158. 66
132 116. 49 5.25 199 122. 19 5.95 212 128.96 6.18 207 132. 77 ,5.76 232 138. 06 6.69 208 142. 72 6.39 310 148. 71 7.51 281 154.20 8.36 229 160. 29
69 116. 76 5.09 83 123. 25 5. 01 137 128. 01 ,6.86 135 133. 65 6.17 1,55 137.72 6.25 137 142. 72 6.45 133 145. 93 6.69 93 152. 36 8.35 84 159. 49

278 116.65 5. ,56 312 123. 04 5.61 321 128.12 ,6.63 400 133. 49 6.74 .349 137.63 6.42 347 142. 91 6.52 283 147. 68 7.76 298 1.53.39 8.80 266 159. 71

69 117.48 6.40 63 122. 60 ,5.49 78 127. 04 5. ,58 66 135. 00 ,5.92 90 138. 20 6.21 62 140. 53 6.15 .59 145. 00 7.09 50 161. 16 8.24 17 168. 18
197 116. 93 6.29 269 122. 71 5.80 321 127. 06 5.98 356 132. 54 6.43 329 137. 47 6.26 366 141. 46 6.82 322 146. 77 7.19 268 152. 13 8.02 185 156. 56
100 116.34 .5.21 119 121.69 6.02 95 127. 67 6.11 117 131. 76 6.31 119 135. 65 6.37 86 141. 99 6.85 80 145. 65 7.46 101 152. 34 8.17 98 159. 19
95 115. 78 6. .50 119 121. 78 5. 75 180 126. 83 6.97 1.53 132. 12 ,5.69 200 136. 97 6.55 202 141.00 6.77 143 146.01 6.96 134 150. 92 8.30 75 157. 13
157 118.46 4.69 184 123. 05 .5.37 197 127. 69 6.41 192 133. 61 ,5.66 198 138. 19 5.66 217 143. 36 6.40 199 147. 86 6.51 198 153.49 7.25 100 158. 26
89 117. 73 5.42 127 124. 03 5.49 168 129. 04 6.49 177 133. 68 5.84 227 138. 17 6.32 208 142.64 6.87 173 146. 86 6.15 121 151. 93 7.56 62 157. 06

.08
8.34
8.67

8.52
8.78
8.25
8.56
9.56
9.13
8.64
8.19
8.72
7.68
9.01
7.91

CHEST GIRTH AT ARMSCYE

Alabama
California
Colorado
District of Colum^

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee---
Texas -

Utah -

169 60.24 2.80 250 61.58 2.49 298 63.59 2.83 285 65.38 ,3.13 326 67.31 3.55 290 69.36 3.74 286 70.95 4.64 241 74.46 4.96 206 77.50
118 60.84 2.65 115 62.76 3.07 133 65.35 3.44 1.58 67.87 3.60 132 69.87 4.75 125 73.27 4.63 145 74.96 4.93 151 79.03 5.77 139 82.59
178 60.03 2.95 217 61.38 3.38 271 64.04 3.28 254 66.38 3.60 287 68.54 3.91 260 70.49 4.06 306 73.08 4.71 227 76.13 4.98 212 79.32

119 60.08 3.30 168 62.01 ,3.0s 174 63.92 3.87 208 66.25 3. .54 194 68.26 3.90 197 69.76 3.79 213 72.86 6.37 228 76.14 6.00 1,56 79.24
35 61.80 2.97 96 62.82 3.47 134 64.98 3.46 135 66.30 3.30 145 68.58 3.99 131 71.40 4.91 150 73.85 5.23 160 76.18 5.15 83 79.61

210 59.37 2.88 224 61.93 3.32 300 63.98 3. 55 253 66.22 3.36 281 67.79 4.25 276 70.43 4.65 191 72.49 4.96 143 76.22 6.61 95 78.75
132 60.33 2.76 199 62.02 3.01 212 64.81 3. .56 207 66.47 3.85 232 68.87 3.94 208 70.69 4.20 310 73.88 4.86 281 76.29 5.23 229 79.99
,59 60.14 3.10 83 62.46 3.70 137 64.93 .3.96 135 67.30 4.40 1,55 68.77 4.45 137 70.98 4. ,58 133 72.83 4.35 93 76.23 5.54 84 81.37

278 69.73 2.95 312 61.74 3.01 321 64.04 3. ,30 400 65.92 .3.81 349 68.05 4.04 347 70.68 4. ,57 283 73.04 4.92 298 76.26 6.08 2,56 79.69
69 69.87 ,3.02 63 62.10 2.89 78 63.21 3,08 66 66.70 ,3.92 90 68.63 3.80 62 69.81 3. ,34 59 71.10 4.18 60 74.48 4.76 17 79.29
197 59.69 3.02 269 61.93 ,3.26 321 63.63 3.32 3,56 66.08 3. 56 329 68.18 3.83 366 70.23 4.00 322 72.96 4.82 268 76.38 6.00 185 77.65
100 59.87 2.68 119 62.29 3.25 96 65.38 ,3.82 117 66.68 4. .56 119 68.06 4.79 86 70.79 4.26 80 72.56 4.52 101 76.56 5.25 98 80.81

95 58.61 2.99 119 60.48 2. .56 180 62.88 3. ,53 1.53 64.56 ,3.69 200 66.30 4.16 202 68.69 3.86 143 70.72 4.80 134 73.50 4.78 75 76.52

157 60.84 3.13 184 62.37 3.38 197 64.15 3. ,58 192 66.88 .3.98 198 68.73 4.01 217 71.60 4.46 199 72.87 4.42 198 75.69 6.29 100 78.62

89 60.24 2.79 127 62.66 2.94 168 64.34 3.19 177 66.65 3.28 227 68.77 4.16 208 71.09 4.32 173 73.36 4.35 121 75.91 5.14 62 78.68

6.69
6.24
6.49

6.14
5.87
6.08
6.16
6.19
6.28
5.60
5.93
4.92
6.67
5.10

125



Table 64. -Means and standard deviations {centimeters) for 7 measurements by State and age for socioeconomic group B, boys aged
6 to 14—Continued

HIP GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

"S 'c o 'o 'o "o 'o "o "o

state b.. b ^
o m o y

-
^

c
C3 d 03 Q 3 " i Q E P

3 " q
J2 o;

^1 ® Q C3 ^ c
fi Si

3 "
c

Q S S3 ^ i d
z i a: z 1 m Z 1 m z g Ui •z § M z ^ m Z g CO z S cc z g 03

169
118

60.04
61.19

3.16
3.06

250
115

61.54
63.17

2.92
3.44

298
133

63.50
66.69

3.27
4.46

285
158

66.18
69.14

3.66
4.18

326
132

68.34
71.52

4.42
5.37

290
125

70.62
75.06

4.67
5. 75

285
145

72.75
77.43

5.15
.5.69

241
151

76.13
81.38

5.69
6.11

206
139

79.58
84.78

5.96
California - 6.62
Colorado 178 59.12 3.01 217 60.86 3.56 271 64.11 4.07 254 66.60 4.37 287 68.75 4.46 260 71.29 4.98 306 73.98 5.37 227 77.26 5.41 212 80.16 5. 58

District of Colum-
bia, Maryland,
and Virginia 119 60.41 3.83 168 62.55 4.00 174 64.36 4.58 208 67.22 4.05 194 69.76 4.78 197 71.17 4.70 213 75.06 6.32 228 78.34 6.80 156 81.47 6.35

35
210
132
S9

62.51
59.78
59.84
59.76

3.49
3.37
3.22
3.38

95
224
199
83

63.11
62.41
61.79
62.30

4.07
3.60
3.79
3.79

134
300
212
137

65.73
64.98
65.22
65.30

4.72
4.32
4.15
4.80

135
253
207
135

67.43
67.31
66.94
67.63

4.54
4.25
4.30
4.69

145
281
232
155

69.79
69.41
70.03
69.61

5.27
5.01
4.94
4.98

131

276
208
137

73.05
72.68
71.90
72.58

6.41
5.31

4.86
5.40

150
191

310
133

75.43
74.74
76.05
73.77

5.85
5.74
5.91
4.84

150
143
281
93

78.26
78.64
78.93
77.37

6.00
6.55
5.80
6.12

83
95

229
84

81.55
81.85
82.72
82.90

6.26
6.44
6.20

Michigan 6,03
278
69
197
100

59.68
59.26
59.10
59.26

3.66
3.23
3.43
3.17

312
63

269
119

62.32
62.21
61.76
62.55

3.74
3.53
3.71
4.01

321

78
321

95

64.76
63.81
63.38
66.32

4.01
3.71
3.92
5.04

400
66

356
117

67.24
68.02
66.28
67.44

4.63
4.47
4.39
5.66

349
90

329
119

69.58
69.64
68.62
69.32

4.71
4.67
4.58
5.40

347
62
366

86

72.19
70.77
70.94
71.94

5.59
3.92
5.06
5.32

283
59

322
80

75.00
73.20
73.92
74.25

5.47
5.11

5.54
5.18

298
50

268
101

78.44
77.02
76.70
78.35

6.93
5.54
5.70
5. 95

256
17

185
98

82.19
81.47
79.17
83.00

6.43
Nebraska 6 93
Ohio .. --- 5.82
Pennsylvania 6. ,34

Tennessee . 95 58.48 3.76 119 60.83 3.21 180 63.37 4.44 153 65.90 4.11 200 68.06 4.90 202 70.36 4.52 143 72.78 5.27 134 75.56 5.40 75 78.71 .5.62

Texas 157 60.93 3.80 184 62.82 3.84 197 64.73 3.96 192 67.78 5.13 198 70.23 5.02 217 73.38 5.27 199 75.29 4.80 198 77.93 5.87 100 81.25 .5.93

Utah -- 89 59.67 3.11 127 62.13 3.30 168 64.07 3.64 177 66.84 3.58 227 69.15 5.01 208 71.40 4.91 173 73.88 4.78 121 76.40 5.40 62 79.13 5.61

TOTAL POSTERIOR ARM LENGTH

Alabama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois-.- —
Iowa
Kansas
Michigan
Minnesota.--
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

169 41.21 2.04 2.50 43.25 2.22 298 45.19 2.43 285 47.21 2.51 326 49.16 2.71 290 51.30 2.82 285 53.09 3.05 241 55.54 3.08
118 41.46 2.49 115 43.57 2. .53 133 46.24 2.67 158 48.18 2. ,54 1,32 49.95 2.89 125 52.86 2.93 145 54.17 3.24 151 57.15 3.50

178 40.96 2.48 217 42.65 2.56 271 45.35 2.57 254 47.44 2.86 287 49.71 2.87 260 51.39 2.85 306 53.73 3.09 227 55.97 3.41

119 41.50 2.61 168 43.49 2.60 174 45.46 2.84 208 47.43 2.81 194 49.56 2.94 197 50.93 3.15 213 53.31 3.42 228 55.84 3.67
35 41.94 1.92 95 43.96 2.76 134 46.14 2.71 135 47.93 2.88 145 49.86 2.86 131 51.96 ,3.05 1,50 53.87 3.25 1,50 55.93 3.41

210 40.36 2.16 224 42.94 2.31 300 45. 15 2.49 253 47.06 2.44 281 48.89 3.15 276 51.27 2.97 191 52.94 3.17 143 55.35 3.61
132 41.19 2.44 199 43.16 2.67 212 45.91 2.60 207 47.44 2. 65 232 49.77 2.88 208 51.63 2.66 310 54.24 3.20 281 56.28 3.54
,59 41.00 2.21 83 43.77 2.48 137 45.77 2.67 135 47.84 2.83 1,55 49.67 2.95 137 51.78 3.01 133 53.41 2.98 93 55.86 3.56

278 41.13 2.34 312 43.58 2.45 321 45.60 2.46 400 47.79 2.89 349 49.60 2.97 347 51.80 3.06 283 53.61 3.57 298 56.00 3.87
69 41.13 2.44 63 43.33 2.24 78 45.23 2.46 66 48.45 2.73 90 49.76 2.85 62 50.52 2.69 59 52.92 3.05 50 55.22 3.22

197 40.91 2.31 269 43.15 2.41 321 44. 95 2.63 3,56 47.05 2.70 329 49.28 2.91 366 50.86 2.98 322 53.08 3.07 268 55.23 3.23
100 40.90 2.38 119 42.98 2.65 95 45.62 2.81 117 47.38 3.03 119 48.75 3.07 86 51.27 3.45 80 52.90 3.09 101 55.62 3.46
95 40.67 2.89 119 43.03 2. ,51 188 44.83 2.89 1,53 47.08 2.65 200 49.00 2.89 202 50.90 2.89 143 53.00 2.97 134 55.31 3.54
157 41.67 2.13 184 43.32 2.53 197 45.04 2.36 192 47.50 2.46 198 49.51 2.62 217 51.77 2.94 199 53.71 3.05 198 55.89 2.96
89 41.13 2.34 127 43.90 2.46 168 45.77 2.43 177 47.73 2.36 227 49.66 2.69 208 51.79 3.22 173 53.23 2.76 121 55.53 3.50

58.18
59.85
58.05

3.54
3.57
3.74

58.19 3.93
58.37 3.48
57.79; 3.18
58.871 3.62
58.871 3.82
58.56' 3.56
57.94^ 3.75
57.03; 3.41
58.61 3.40
57.56 3.28
57.87; 3.98
57.871 3.72

VERTICAL TRUNK GIRTH

-\labama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

169 104. 02 3.88 250 107. 14 4.19 298 110.33 4.39 285 113.90 4.66 326 117.44 5.74 290 120. 98 6.08 285 124. 70 6.99 241 130. 17 7.86
118 105. 31 4.44 115 108. 81 .5.23 1,33 113.41 ,5.45 158 117.09 4.87 132 120. 42 5.97 125 125. 72 6.39 145 129. 88 7.54 151 137. 92 8.78
178 102. 99 4.98 217 106. 35 5.78 271 111.13 5.62 254 115.14 5.74 287 118. 73 6.30 260 122. 00 6.53 306 126. 65 7.40 227 132.44 8.25

119 104. 81 .5.39 168 108. 43 .5.38 174 111.67 6.10 208 115.41 5.48 194 119. 18 5.73 197 122. 11 6.03 213 127. 35 7.91 228 132. 71 9.02
35 106. 49 4.24 95 108. 19 4.99 134 112.43 ,5.23 1.35 114. 78 ,5.76 145 118.41 6.33 131 123. 08 7.42 150 126. 73 7.14 150 132. 17 9.27

210 103. 34 4. 55 224 107. 93 4.44 300 111.72 ,5.23 253 115.00 4.86 281 117.90 6.45 276 122. 25 6.44 191 125. 51 7.39 143 131. 99 8.95
132 103. 70 4.82 199 107. 18 4.87 212 112.11 5. ,50 207 114.89 5. ,59 232 118. 88 6.19 208 121.66 6.26 310 127. 31 7.76 281 132. 46 8. ,53

59 103. 24 5.03 83 108. 41 4.96 137 111.29 5.36 135 115.39 5.26 155 117.62 6.49 137 122. 02 6.33 133 124.24 6.61 93 130. 51 9.3l|

278 103. 43 5.30 312 107. 78 4.82 321 111.56 4.94 400 115.16 5.94 349 118.48 5.80 347 122. 77 6.72 283 126. 41 7.41 298 131. 65 9.39
69 103. 13 4.75 63 107. 16 4.90 78 110. 14 4.79 66 115.26 5.27 90 118. 13 5. 75 62 120.19 5.41 59 123. 71 7.07 50 129. 94 8.30
197 104.20 4.43 269 108. 16 5. 05 321 110.94 ,5. 45 3,56 115. 17 5. 65 329 118. 51 5.76 366 121. 86 6. ,51 322 125. 92 7. ,56 268 130. 73 7.99
100 105. 23 4.64 119 109. 06 4.95 95 113.80 ,5.81 117 116. 58 6.97 119 119. 56 6.44 86 123. 98 6.11 80 126. 73 7.02 101 133. 14 8. ,57

95 101. 68 4.65 119 105. 13 4.18 180 109. 03 ,5.20 1,53 112. 75 ,5.20 200 116. 24 6.15 202 119. 77 6.37 143 123. 63 7.46 134 128. 70 8.33
157 104. 22 4. ,57 184 107. 30 4. ,52 197 110. 20 4.86 192 114. 59 5.82 198 117.90 ,5.86 217 122. 12 6.39 199 12.5. 39 6.20 198 130. 88 7.59
89 103. 84 4.76 127 107. 94 4.73 168 111.38 4.93 177 114.76 4.89 227 118. 38 6.34 208 121.40 6.28 173 125. 27 6.62 121 130. 06 7.62

206 136.20! 8.97
139 144.09' 9.41
212; 138. 27 9.66

156'138.

83 137.

95 137.

229 139.

84 139.

256 i 138.

17ll38.

185;135.

98 139.

75:134.

100 1 136.

62 134.

9.52
65 9.52
24il0.01
08 1 9.25
74!l0. 28

86 1 10. 46
59 '10.90

85 9.08
9.32
9.16
9.55
8.63

126



Table 65.

—

Means and standard deviations (centimeters) for 7 measurements by State and age for socioeconomic group A, girls aged
6 to 14

HIP HEIGHT

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State
o

Si
2

"o

|i
1 03

i

a3 en

si P
CO

o

2 1

o

a a a

3 "

2

a
o P

o

P
m

c
u

3 S
z

a
SS
a

ai

Alabama . . 167
115
77

301
142
223
108

37

283
135
71

177
91

190
117

57.76
58.56
57.71

58.31
,';8. 72
57.18
57.23
58.95
57.44
57.98
57.99
57.69
57.99
58.17
59.03

3.26
3.43
3.00

3.21

4.30

3.08
3.25
4.18
3.40
3.16
3.58
3.48
3.44
3.44
3.77

193
119
88

354
160
252
143

43

239
137
60

212
135

225
104

60.62
62.28
62.25

61.93
61.97
60.79
61.13
62.14
61.17
61.22
61.73
61.30
60.73
61.80
62.32

3.42
3.67
3.77

3.58
4.31

3.55
3.38
4.53
3.39
3.48
2.97
3.62
3.69
3.45
4.19

228
128
92

384
183
220
147
72

267
157
79

206
124
274
152

64.48
66.02
64.75

65.36
64.60
64.69
64.86
64.96
65.13
64.89
6o. 71

64.21

63.84
65.21
65.29

3.80
3.57
3.76

3.97
4.21

3.81
3.57
3.43
4.17
4.16
4.19
3.95
4.03
3.88
3.93

241

137
114

376
216
257
148
82

341

189
108
220
155
232
160

67.45
69.47
67.68

68.61
67.38
67.97
68.33
67.99
68.11
68.36
68.24
67.25
66.85
68.56
68.21

3.63
3.94
3.71

4.13
4.48
3.68
4.41
1.14
4.02
3.97
3.93
4.12
4.00
4.36
3.81

267
136
112

360
225
258
164

100

287
164

99
228
153
234

180

70.96
72.85
71.63

71.33
71.05
71.47
71.46
71.53
71.72
71.44
71.53
71.03
70.54
72.40
71.61

4.03
4.11
4.02

4.29
4.88
4.10
4.07
3.84
3.73
4.22
4.36
4.01
4.54
3.81

4.07

252

135
105

324
260
272
206
95

271

138
94

239
139

285
161

74.73
76.74
74.47

75.22
74.33
74.49
75.41

74.49
74.51

75.38
74.98
74.28
73.34
76.07
74.81

4.33
4.47
4.67

4.51

4.70
4.10
4.20
4.13
4.28
4.41

4.12
4.74
4.09
4.12
4.55

293
126

101

505
227
130

252
55

265
117

92
326
141

306
126

78.10
79.33
78.50

78.95
76.96
77.68
78.17
77.53
78.26
77.36
78.64
77.18
77.30
78.92
77.63

4.42
4.26
4.13

4.28
4.12
4.14

4.50
4.60
4.21

4.38
4.07
4.58
4.59
3.78
4.11

266
92

85

500
207
71

265
24

309
83

73

325
117
227
52

80.30
80.93
81.31

80.58
79.01

78.68
80.29
78.46
80.73
80.87
80.52
79.54
80.00
81.21

79.04

4.26
4.37
3.89

4.02
4.47
3.88
3.88
5.38
4.06
3.74
4.18
4.22
3.67
3.62
4.25

230

70

55

366
114

55

222
29

243

25
45

238
75

156

13

81.80
82.01

82.80

81.28
80.81

80.60
80.76
81.66
81.68
80.^0
82.22
80.21
79.73
82.51

80.38

3.94
4.50
4.31

3.75
4.09
4.29
4.13
3.38
4.12
5.33

3.95
4.34
3.86
3.79
5.61

California

District of Colum-
bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska . _ ,- .

Ohio
Pennsylvania
Tennessee
Texas
Utah

WEIGHT

Alabama.-- -..

California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois

Iowa
Kansas--
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas —

.

Utah--

167 46.23 6.03 193 51.24 8.58 228
115 50.17 7.45 119 56.43 9.37 128

77 46.32 6.56 88 52.15 7.11 92

301 48.11 7.15 354 53.51 8.30 384
142 49.96 9.76 160 53.71 9.22 183
223 47.07 5.61 252 52.46 6.71 220
108 46.06 6.46 143 53.11 9.02 147
37 48.70 8.72 43 53.07 10.10 72

283 45.77 6.54 239 52.58 8.56 267
135 46.37 7.12 137 50.46 7.16 157
71 46.24 7.11 60 51. 80 6.47 79

177 46.65 6.98 212 52.67 8.44 206
91 47.11 6.04 135 51.23 8.35 124

190 47.30 7.13 225 52.49 8.08 274
117 46.79 5.79 104 52.08 9.00 152

56.00
63.71
57.10

92

8.52 241 61. 15 10. 20 267 68.19 12.51 252 76.64 13.90 293 87.42 18.17 266 97.78 18 70 230 103. 84
11.14 137 70. 96 12. 22 136 79.86 14.46 135 89.39 15.52 126 96.64 17.24 92 108.50 20 74 70 114.87
9.39 114 62.48 10.43 112 69.77 13.75 105 77.23 12.78 101 89.69 16.66 85 102.40 14.78 55 110.09

10.05 376 65.42 10.97 360 72.86 13.25 324 81.45 15.44 505 93. 92 16. 83 500 102. 49 16 49 366 106. 59
10.61 216 65.56 13.92 225 71.80 13.88 260 81.64 16.84 227 90.94 16.47 207 100. 99 17 72 114 109. 35
9.96 257 65.04 10.15 258 73.43 13.12 272 81.56 13.64 1.30 91.12 16. .34 71 97.03 16 43 55 107. 80
8.59 148 64.30 10.61 164 70.91 12.39 206 81.94 15. 04 252 91.40 17.14 265 101.62 16 85 222 108. 40
10.34 82 64.54 11.15 100 71.75 14.42 95 79.24 15.34 55 85.27 1,5. ,51 24 91.25 12 02 29 107. 93
10.11 341 65.27 11.95 287 71.92 12.95 271 81.34 16.36 265 92.37 16.55 309 102. 26 1.5,49 243 110.48
9.44 189 64.32 11.05 164 70.05 12.61 138 80.71 16.29 117 87. 62 1,5.90 83 98.04 15 62 25 107. 76
9.97 108 64.82 11.77 99 70.69 14.60 94 77.07 13.02 92 88.20 14. 47 73 100. 67 18.17 15 110.20

10. 58 220 63.71 12.16 228 73.08 15.00 239 82.44 18.77 326 92.06 18. ,31 325 102. 52 18 36 938 107. 02
10. 05 155 60.85 9.49 153 70.87 13.98 139 75.86 13.82 141 89.79 1,5. 18 117 97.62 13, 29 75 102. 97
9.93 232 64.63 11.31 234 72.74 12.47 285 81.14 14.87 .306 90.94 1,5.94 227 99.55 17.23 1,56 106. 61
8.94 160 62.33 9.75 180 68.33 10.13 161 77.17 14.19 126 85.90 15.33 52 91.50 15.88 13 97.54

15.62
15.34
14.88

15.31

15.62
17.43
16.27
17.70
14.96
14.39
22.03
15.32
14.90

15.66
12.09

STATURE

167
115
77

301
142
223
108

37

283
135
71

177
91

190
117

117. 16

119. 37
117. 38

117. 60

118. 92
117.08
116.90
118.32
116. 55
116. 94

116.66
116. 50

117.81
117.44

118. 96

4.98
5.11
4.63

4.83
7.08
4.90
5.44

7.06
5.41

4.99
5.58
5.51
.5.16

5.46
5.70

193
119
88

354
160
252
143

43
239
137

60
212
135
225
104

121. 84
124. 91

123.92

123.48
123. 94

122. 65
123.03
123.44
122. 70

122 18
122. 77

122. 25
121.91

122 99
124. 18

5.13
6.04
5.21

5.50
6.52
5.44
5.47
6.89
5.42
5.52
4.26
5.52
6.06
5. 37
6.45

228
128
92

384
183
220
147

72

267
157
79

206
124
274
152

127. 68
130. 92
127. 97

129. 24
128.17
128.98
128. 57
128. ,58

128.76
128.18
128.19
127. 00
127. 23

128.48
128.76

5.66
5.81

5.77

6.28
6.69
6.11

5.69
5.82
6.35
6.50
6.33
6.05
6.32
5.73
6.44

241

137
114

376
216
257
148
82

341
189

108
220
155
232
160

132 13

136. 33
133. 29

134. 16

132. 18

134.04
133. 63
133.11
133. 69
133. 70

132. 78
132. 20

131.98
133. 30

133.55

5.38
6.05
5.84

6.29
6.70
5.65
6.55
6.28
6.44
6.03
6.37
6.31

6.56
6.65
5.82

267
136
112

360
225
258
164

100

287
164

99
228
153

234
180

137.98
141. 75
1.39.40

138. 69
137. 92
139. 86
138. 89

138. 74

139. 07
138. 81

137. 71

138. 25

138. 12

139. 74

138. 99

6.37
6.79
6.19

6.54
7.36
6.32
6.48
6.77
6.09
6.46
6.74
6.53
7.51
6.04
6.08

252
135
105

324
260
272
206
95

271

138
94

239
139

285
161

144.29
148. 33
144.23

145.28
144.30
145. 64

145. 86
143. 83
144. 37
146. 12
143. 37

144. 17

142. 47
146. 21

144. 52

7.18
7.01
7.08

7.29
7.44

7.08
7.06
7.55
7.22
7.14
7.29
8.06
6.35
6.94
7.71

293
126
101

505
227
130

252
55

265
117

92
326
141

306
126

150. 85
153. 11

151.31

152 15

149.50
151.06
151. 49
148. 91

151.98
149. 88
150. 29

149. 79

150. 36
151.85
149. 98

7.48
7.19
6.58

7.10
6.97
6.81
7.60
8.33
7.41
6.68
6.71
7.83
7.53
6.81
7.25

266
92
85

500

207
71

265
24

309
83
73

325
117

227
52

155. 89
156.65
157.44

155.97
154. 26
154. 21

156. 59

151.58
156. 24
155.90
154. 25

154. 54
155. 92
156.28
152.27

7.00
6.93
5.88

6.25
7.32
6.08
6.41
8.40
6.27
6.25
6.83
6.96
5.76
5.98
6.81

230
70

55

366
114

55
222
29

243
25
45

238
75

156
13

159. 26
160. 34
160. 38

157. 81

158. 78
159. 31

158. 85
158. 52
159. 05
158. 40

158.09
156. 65

157.61

159. 59

155. 69

6. 17
California
Colorado

6.87
6.99

District of Colum-
bia, Maryland,
and Virginia

Ulinois
5.60
6.98

Iowa 6.12
5.92

Michigan
Minnesota . .

5.12
5.74

Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

6.66
6.00
6.17
5.88
5.34
7 65

CHEST GIRTH AT ARMSCYE

Alabama
California
Colorado
District of Colum

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

167 58.92 2.98 193 61.22 3.96 228 62.63 3.89 241 64.69 4.19 267 66.87 4. ,56 252 69.48 4.93 293 72.86 5.81 266 76.18 .5.89 230 77.69
115 60.13 3.33 119 62.92 .3.84 128 65.66 4. .57 137 68.20 4.91 136 71.24 5.18 135 74.32 5.90 126 77.25 6.41 92 81.43 .6.72 70 83. 71

77 58.92 3.38 88 61.48 3.67 92 63.41 4.05 114 65.55 4.18 112 67.73 5.46 105 70.47 4.68 101 75.04 5.95 85 78.49 4.46 55 80.69

301 59.39 3. ,56 354 61.61 .3.47 384 63.96 4.20 376 66.09 4.60 360 68.39 ,5.23 324 71..34 ,5.49 .505 74.86 .5.48 ,500 76.99 .5.09 366 78.12
142 60.75 4.28 160 61.85 4.00 183 64.45 4.6-1 216 66.78 ,5.76 225 69.07 5. ,39 260 72.33 5. 95 227 75.40 ,5.89 207 78.41 ,5.67 114 81.06

223 59.20 2.98 252 61.52 3.24 220 64.10 4.27 257 66.22 4.02 258 69.27 .5.26 272 71.85 .5.26 1.30 75.21 ,5.62 71 76.93 ,5.72 55 79.73
108 59.23 3.40 143 61.90 3. 93 147 63.54 3.82 148 66.07 4. ,33 164 68.18 4. .58 206 71.83 .5.38 252 74.58 ,5.97 265 77.34 .5.29 222 79.50

37 59.73 .3. 15 43 61.23 4.25 72 64.33 4.49 82 65.77 4. .30 100 68.23 ,5.44 95 70.75 4.91 55 73.20 ,5.20 24 75.00 4.09 29 80.21

283 58.50 3.16 239 60.95 ,3.69 267 63.20 4.07 .341 65. 51 4.39 287 67.91 ,5.32 271 71.17 ,5.73 265 74.71 ,5. ,58 309 77. 56 4.96 243 79.93

135 59.02 ,3.67 137 60.53 .3.30 1,57 63.27 4.23 189 65.58 4.56 164 67.61 4.79 138 70.91 5.70 117 73.17 ,5.26 83 76.40 .5.30 25 78.80

71 58.99 3. ,56 60 60.37 3.23 79 63.01 4.27 108 65.48 4.80 99 67.90 ,5.90 94 70.11 4.66 92 73.38 ,5.23 73 77.32 .5.48 45 79.78

177 59.01 ,3.20 212 61.28 3.74 206 63.11 4.73 220 65.25 4.99 228 68.60 6.00 239 71.81 6.57 326 74.97 6.32 325 78.19 .5.94 238 79.55

91 58.40 2. ,53 1.35 60.30 3.69 124 62 06 4.45 1,55 63.95 4.03 1,53 67.06 ,5.23 139 69.00 5.45 141 73.12 5.52 117 75.91 4.60 75 77.57

190 59.63 3.35 225 61.43 3. .50 274 63.62 4.19 232 65.88 4.43 234 68.58 .5.17 285 71.43 5.47 306 74.83 5.74 227 77.67 5.89 156 79.63

117 59.58 2.67 104 61.63 3.91 152 63.20 3.72 160 65.73 4.13 180 67.79 4.13 161 70. 57 5. 05 126 73.62 5.01 52 75.83 5.68 13 78.08

4.68
4.76
4.05

4.89
4.88
6.18
5.14
5.67
4.93
5.10
6.67
5.09
4.69
5.13
3.66

127



Table 65.

—

Means and standard deviations (centimeters) for 7 measurements by State and age for socioeconomic group A, girls aged
6 to 14—Continued

HIP GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State
o

|i i
1

o

sg
3
•z 1 03

o

|i
2

i a

o

.Si

|g
z

c
03 6

m

o

li

2

a
03

1 aj

o

Eg
2 1

o

si
3
2

a

o

1?
2 1 tzi

IS
2

a

g

A]RhRma 167
115
77

301

142
223
108
37

283
135
71

177
91

190
117

61.01

62,93
60.90

61.91

63.18
61.45
60.64
61.49
60.34
61.23
60.72
60.75
61.16
61.86
60.79

3.78
4.33
4.16

4.40
5.60
3.59
4.10
5.01
3.98
4.25
4.51
4.07
4.00
4.11

3.28

193

119
88

354
160
252
143
43

239
137
60

212
135

225
104

63.61

65.71
63.86

64.81
64.91
64.02
64.54
63.58
63 85
62.99
62.93

. 63. 94

63.27
61.43
63.08

4.94
5.02
4.01

4.61

5.14
3.86
5.18
5.33
4.97
4.04
3.86
4.91
4.70
4.57
4.61

228
128
92

384
183
220
147
72

267
157
79

206
124
274
152

65.93
69.22
65.92

67.45
67.78
67.11

66.78
68.03
66.49
66.38
65.86
66.31
65.41
67.01
65.36

4.65
5.39
5.34

5.08
5.65
5.25
4.75
5.39
5.31
4.83
5.33
5.61

5.40
5.39
4.73

241

137

114

376
216
257
148
82

341

189

108
220
155
232
160

68.31
72.20
68.47

70.04
70.12
69.71
69.37
70.00
69.82
69.48
69.02
69.07
67.54
70.09
67.93

5.55
5.91
5.24

5.37
6.76
5.03
5.38
5.53
5.76
5.56
5. 56

5.86
4.95
5.60
4.93

267
136
112

360
225
258
164

100
287
164
99

228
153
234
180

71.21
76.34
71.49

73.23
72.72
73.44
72.53
72.48
72.54
71.97
71.62
73.03
72.29
73.56
70.81

5.74
6.25
6.41

6.30
6.38
6.11

5.69
6.57
6.02
6.02
6.43
6.66
6.62
5.96
4.91

252
135

105

324
260
272
206
95

271

138
94

239
139

285
161

74.83
79.99
74.88

76.80
77.17
76.62
76.96
75.74
76.62
76.38
74.24
76.84
74.34
77.12
74.77

6.31
6.62
5.64

6.69
7.40
6.11

6.51
6.64
7.00
7.14
6.25
8.11
6.22
6.44
6.28

293
126
101

505
227
130

252
55

265
117
92

326
141

306
126

79.47
82.75
80.02

82.09
80.98
80.80
81.28
77.91

80.94
79.54
79.03
81.05
80.24
81.13
78.33

7.53
6.73
7.17

7.12
7.06
6.78
7.23
6.51

6.79
6.58
6.19
7.58
6.90
6.85
6.71

266
92
85

500
207
71

265
24

309
83
73

325
117
227
52

85.02
88.16
85.59

85.77
84.91
83.93
85.57
80.46
85.42
83.45
84.71
85.58
84.07
85.06
80.87

7.66
7.91

5.89

6.69
7.28
7.02
6.97
5.27
6.10
6.20
7.67
7.59
6.03
7.04
6.33

230
70

55

366
114

55
222
~29

87.23
90.84
89.04

88.04
89.14
88.56
88.74
87. 52

6 40
California 5 63
Colorado - - 5 85
District of Colum-

bia, Marjiand,
and Virginia

Illinois - . .

6.09
6.03

Iowa 6 27
6.51

Michigan. . 6.92
Minnesota 243: 88.77

25 88. 68
5 98
5 91

Ohio
Pennsylvania
Tennessee.-
Texas

45
238
75

156
13

87.82
87.45
86.88
88.13
84.31

7.44
5.87
5.44
6.00

Utah . .. -. 5.34

TOTAL POSTERIOR .-VRM LENGTH

.4.1abama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Dlinois
Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

167 40.82 2.15 193 42.75 2.18 228 45.03 2. .56 241 47.06 2.53 267 49.30 2.94 252 52.05 .3. 13 293 54.61 .3.28 266 56.62 3.05 230 57.80
115 41.44 2.61 119 43.77 2.61 128 46.40 2.59 137 48.66 2.83 136 50.96 3.07 135 53.59 .3.10 126 55.16 3.02 92 56.97 .3.00 70 57.46
77 40.90 2.02 88 43.80 2.31 92 45.59 2.76 114 47.39 2.57 112 49.73 2.79 .105 51.77 3.01 101 55.13 3.10 85 57.31 2.64 55 57.91

301 40.68 2.33 354 43.04 2.41 384 45.38 2.87 376 47.55 2.83 360 49.50 3.05 324 52.24 3.38 ,505 55.39 3.20 .500 56.77 2.93 366 57.52
142 41.61 3.14 160 43.63 2.92 183 45.62 2.85 216 47.29 3.00 225 49.68 3. 24 230 52.45 .3.34 227 54.31 3.07 207 56.05 3. ,36 114 57.61
223 40.46 2.12 252 42.83 2.27 220 45.50 2.54 257 47.47 2.51 258 49.97 2.73 272 52.02 2.90 130 54.79 3.16 71 56.15 2.87 55 57.33
108 40.95 2.31 143 43.34 2.51 147 45.63 2.49 148 47.88 2.74 164 50.12 2.94 206 52.75 ,3.17 252 55.10 3.15 265 57.09 2.84 222 57.55
37 41.92 2.81 43 43.70 3.00 72 45.71 2.49 82 47.80 2.99 100 50.16 3.20 95 52.61 3. ,39 55 54.65 .3.97 24 55.54 3.35 29 58.14

283 40.80 2.29 239 43.45 2.40 267 45. 84 2.71 341 47.93 2.81 2S7 50.12 2.93 271 52.27 3.09 265 55.25 3.13 309 57.14 2.75 243 58.09
135 40.96 2.00 137 43.15 2.29 157 45.55 2. 53 189 47.62 2. ,54 164 49.95 2.83 138 52.71 3.10 117 54.50 2.70 83 56.64 2.70 25 57.76
71 40.79 2.18 60 42.87 1.94 79 45.58 3.24 108 47.17 2.87 99 49.45 .3.06 94 51.69 3.11 92 54.35 2.94 73 56.07 3. ,33 45 57.78
177 40.84 2.36 212 43.10 2.37 206 45.08 2.58 220 47.30 2.89 228 49.77 2.97 239 52.32 3.41 326 54.51 3.30 325 56.30 3.05 238 57.27
91 41.21 2.07 135 42.91 2.49 124 44.95 3. 04 155 46.89 2.67 153 49.66 3.25 139 51.37 2.97 141 54.53 3.06 117 56.69 2.86 75 57.17

190 41.16 2.60 225 43.02 2.22 274 45.39 2.55 232 47.41 2.90 234 49.87 2.49 285 52.62 3.08 305 54. 85 2.99 227 56. 53 2.75 1,56 57.98
117 4L54 2.32 104 43.90 2.72 152 45.85 2.66 160 47.84 2.88 180 49.96 2.61 161 52.39 3.12 126 54.40 3.15 52 55.48 3.20 13 57.23

2.64
3.09
5.91

.2.53

2.77
2.65
2.79
2.86
2.56
3.23
2.48
2.79
2.63
2.63
3.96

VERTIC.A.L TRUNK GIRTH

Alabama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

niinois
Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee.
Texas
Utah

167 1 102. 40
115;103.82
771101.75

301 102.

142 104.

223
i
103.

108)101.

37
j
102.

283ll01.

1.35:102.

7l!l02.

177(102.

91 [103.

190|10I.

117103.

4.34
4.75
5.49

4.81
6.35
4.17
5.21
6.20
4.97
5.44
5. 20i

4.75
4.64
4.82
4.57

193 105. 29 4.99I

119 108. 36 .5.72

88 106. 09 4.70

354 106. 94 .5.27

160 107. 16 ,5.96

252 106. 97 4.70
143 106. 27 ,5. 72,

43 106.44 6. 17i

239 106. 63 5. ,58

137 105. 81 4.60
60 106. 88 4. ,51

212 107. 09 5. .52

135 105. 67 5. 30
225 105. 86 4.86
104 107. 58 5.91

228 108.94
128 113.02
92 109.85

384 111.35
1831110.55
220,111.59
147 109.69
72;111.08

2671110.60
157 110. 27
79! 109. 85

206 110. 34
1241109.15

274 1 109. 60

152 110.32

5.18
6.02
6.03

6.11
6.68
5.69
5.53
6.17
6.02
5.81
6.11
6.08
5.88
5.89
6.06

241 112.0'

137,117.12
114 113. 39

376 114. 68
216 114. 17
257 115. 12

148 113.55
82:114.34

114. 78
114.31
114.41
114. 25
112. 50

232 113.47
160 114. 54:

5.53: 26
6.59 136
6.43 112

6.44
7.23
5.62
6.05
6.25
6.48
6.29
6.66
6.33
5.86
6.16
5.80

117.10 6.45
122. 47 7.07
118. 48 6.82

119. 12 6.97
118. 24 7.20
120. 40 6.80
117.69 6.65
118.36 7.87
119.17 6.92
118.50 6.00
118.35 7.27
119.93 7.07
118.19 7.26
118.41 6.24
118. 58 5.67

121.96
127. 73

122. 98

125. 12
124.17
125. 66
124.19
122.53
124.61

124. 46
122. 97

124. 38
121.29
123.75
123.80

7.26
6.91
7.31

7.65
8.38
7.11
7.39
8.22
8.08
7.73
7.12
8.43
7.10
7.33

7.57

128.08
131. 99
129. 63

131. 78

129. 42
130. 70

129. 39
126.96
131.04
128.56
129.03
129. 67
129.06
129.30
128. 39

i

7.97
8.64
7.55

7.57
8.16
7.70
8.05
7.81

8.13
7.32
7. ,85

8.31
7.56
7.70
7.47

133. 73
137. 25
136. 29

1.36. 32
1.34. 23

134.56
135.05
129. 00
136. 03
134. 25

135. 32
134. 92
134. 31

134. 12

131.08

7.82
8.31
6.74

7.10
8.27
7.81

7.34
7.82
7.08
7.14
8.11
7.88
6.59

114

55
222
29

243
25
45

238
75

7. 55j 156
7. 391 13

137. 63
141. 93
139. 89

138. 86
138. 96
140. 22
138. 30

137. 52
1.39.75

140.32
139. 96
137. 51

137. 09
13S. 13

: 135. 54

6.92
6.54
6.95

6.50
6.63
8.55
6.79
7.27
5.92
6.23
8.51
6.49
6.79
6.64
6.06

128



Table 66.

—

Means and standard deviations (centimeters) for 7 measurements by State and age for socioeconomic group B, girls aged 6 to 1

'

HIP HEIGHT

state

Alabama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraslia
Ohio
Pennsylvania
Tennessee
Texas
Utah

Age 6

S JO

57.35
57.31

56.91

3.19
3.20
3.41

34 3.42
43 4. 51

42:3.10

3.37
3.73
3.37
4.10
4.21

3.27
3.89

013.61
61i3.06

Age?

Xl CD

is
2;

59.89
60.82
60.32

60.31
61.78
59.84

60.52
60.70
60.55
60.29
59.98
59. 63

246' 60.87
165! 61.85

3.07
3.40
3.63

3.76
4.07
3.21

3.69
3.51
3.74
3.43
3.65
3.94
3.98
3.41
4.39

as

170

63.36
64.69
64.09

62.79
65.04
63.32
63.89
64.54
64.45
64.29
63.80
63.54
63.29

242 64.57

186i 6i. 18

3.75
3.73
3.90

3.72
4.03
3.78
3.69
4.02
3.94
3.66
3.60
4.15
3.77
3.67
3.84

Age 9

67.63
67.30

66.59
67.25
66.34
66.70
67.74
67.61
67.26
67.25
66.58
66.43

67.58
67.40

3.82
4.37
4.00

4.47
4.14
3.89
4.14
3.49
3.97
3.97
4.21
4.23
3.90

3.54
4.26

Age 10

70.35
71.70
70.82

70.30
71.40
69.28
70.97
72.06
70.81

70.77
70.36
70.16
68.92

219 71.491

2031 70.65!

3.97
3.91
4.12

4.41
4.66
3.88
4.19
4.49
4.04
4.44
4.13
4.18
4.09
4.06
4.56

Age 11

74.30
74.69
74.15

73.34
74.23
72.61
74.77
73.41
74.08
74.16
73.93
73.05
72.44
74.74

176! 74.20i

4.37
4.72
4.02

5.17
4.71
4.25
4.76
4.21
4.29
5.07
4.26
4.47
4.01

3.98
4.36

Age 12

a s

76.70
78.29
76.95

77.05
77.24
76.25
77.30
76.15
76.98
76.96
77.90
75.46
75.38
78.47

108 76.851

3.92
4.67
4.23

4.44
4.14
4.11
4.42
3.91
4.59
4.88
3.97
4.83
4.19
4.45
4.39

Age 13

Ss

79.94
80.36
79.33

78.95
78.46
78.28
79.31

78.14
79.74
78.80
79.48
78.60
77.36
80.74
79.94

3.95
4.18
4.21

4.51
4.47
4.16
3.98
4.10
4.05
3.50
4.09
4.11
4.09
3.69
4.21

Age 14

81.09
81.01
81.32

79.70
79.03,
80.28
80.28
81.45
80.60
80.50
81.35
79.50
79.66
81.91
80.57

4.05
4.35
7.8a

4.10
4.74
4.06
3.94
3.43
.3.62

5.27
3.90
3.70
4.01
3.49
3.25

WEIGHT

Alabama
California
Colorado
District of Colum

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

45. 55 5. 75 256 49. 04

48. 63 6. 41

44.33 6.11 232 49.24

46.31
49.28
45.05
45.50
46.49
45.23
44.95
46.41
45.83
45.32
47.07
44.40

49.91
53.87
50.88
50.87
51.98
51.14
49. 88'

50.06
50.21
49.24
50. 86
51.84

5.63 2,58

8.37 131

6.99 303

6.18 170
9.53 99

7.44 272
7.41 21.'^i

7.15 72
8.15 326
7.45 SO

6.89 221

8.37 167
7.84 214
7.35 242
7.86 186

53.56
59.47
55.06

54.08
58.62
56.92
55.79
69.03
57.29
54. 68
55.09
56.54
55.34
55. 83
55.20

7.44

59

70
44
41

29! 220

59.96
67.96
61.31

60.83
62.99
62.52
62.09
62.62
62.47
59.69
61.33
61.49
60.67
61.44
61.31

8.83 317| 67.52
11.69 132 75.

10.20 304 67.12

11.54
11.08
11.15
10.82

10.97
9.72
8.58
10.74
10.94
10.14

10.40
9.91

11.31 309
11.80 138
11.32 263

12.63 151

1,5. 83 114
12.31 268
11.25 261

14. 75 92
12.04 363
10.46 ,55

11.63 204
12.99 238
12.69 161

11.51 247
10.79 176

74.63
84.88
74.78

12.17 273 82.69 14.87 276 94.43 16.29 191

16.05 145 96.61 20.64 1,33 105. 90 17.43 llfi

14.44 243 83.79 14.92 180 92.96 15.48 117

14.49 172 87.25 16.75 137 97.53 16.92 102
15.20 lUO 89.23 15.82 68 97.00 18.44 36
13. 35 191 88.32 15.54 110 97.25 19.65 79
15.40 326 90.91 18.92 .371 97.35 16.60 279
12.61 61 84.84 13.16 35 91.29 13.75 22
14.74 248 89.24 17.04 288 100. 15 16.00 218
17.50 54 85.59 17.48 35 92.74 14. ,58 16
12.72 156 87.64 16.57 124 94.54 16. 20 79
14. 40 223 85.33 17.76 220 97.90 17.05 167
14. 35 146 81.39 14.39 103 87.96 14.09 62
12.60 269 88.51 15.41 216 98.05 16. 94 148
12.05 108 83.39 13.74 65 91.63 13.46 21

102. 98
111.30
103. 14

16.45
17.71
14.43

15.98
19.63
18.00
16.26
15.49
15.63
1.5. 51
14.36
14.42
14.10
14.35
9.99

STATURE

Alabama
California
Colorado
District of Colum-

bia, Maryland,
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota.
Nebraska
Ohio ___

Pennsylvania.
Tennessee. . _ _ _

Texas
Utah

173 116.46 5.05 2.56 120. 75 4.92 258 125. 99 .5.94 300 131. 53 ,5.93 317 137.15 6.32 309 143. 53 7.02 273 148. 63 6.82 276 155. 01 6.46 191 157. 95
123 117.37 5.16 144 123.03 5.14 131 128.69 5.94 131 133. 85 6.41 132 139.98 6.04 1,38 145. 49 7.62 145 151. 49 8.04 133 156. 47 6. ,58 116 157.94
218 115. 66 5.48 232 121.31 5.57 303 127. 26 5.68 278 132. 69 6.04 304 137. 76 6.49 263 143. 06 7.22 243 148. 62 7.38 180 153. 56 6.92 117 157. 86

126 116. 58 5. 52 IfiO 120. 94 ,5.67 170 125. 12 5. 56 173 130. 71 6.85 167 136. 71 6.84 1.51 142. 20 7.99 172 148. 98 7.07 137 153. 15 7.40 102 155. 02
47 118.17 6.80 82 123. 10 6.44 99 128. 64 6.32 106 132. 77 6.34 131 139. 01 7.41 114 144.38 7.44 100 149. 97 6.87 68 153. 00 7.76 36 155. 58
222 115.45 4.77 283 121. 29 4.84 272 126. 89 6.02 282 131.56 6.47 284 137. 81 6.48 268 142. 46 6.56 191 149. 16 7.39 110 153. 77 7.88 79 158. 19

192 116.18 5. 61 216 122. 10 .5.68 215 127. 35 ,5.26 256 131.84 6. 25 239 138. 36 6.64 261 144. 90 7.81 326 150. 18 7. ,53 371 154. 64 6.43 279 157. 72

35 115.83 ,5.80 46 122. 24 ,5.41 72 127. 47 6.12 76 131. 97 .5.60 84 139. 10 7.28 92 142. 21 7.13 61 147.64 6.84 35 151. 40 6.70 22 157. 50
310 115.74 5. 55 319 121. 68 5.72 326 128. 00 6.07 357 132. 74 .5.98 373 138. 03 6.75 363 144. 06 6.98 248 149. 79 7.45 288 155. 18 6.42 218 157. 42

76 116.29 ,5.99 73 121. 37 5.25 SO 127. 13 ,5.80 78 132. 19 ,5.79 100 137.60 6.70 55 143. 47 8.12 ,54 149. 11 8.19 35 152. 43 7.67 16 156. 81

140 116. 90 6.32 190 120. 86 5. 50 221 126. 23 ,5.29 220 131.59 6.27 212 130. 57 6. ,56 204 142. 18 6.93 1,56 149. 18 6.88 124 153. 16 7.09 79 156. 75

184 115.09 4.97 225 120. 23 5. 75 167 126. 14 6.20 257 130. 86 6.43 208 136. 84 6.69 238 142. 12 7.41 223 146. 57 8.39 220 153. 22 6.77 167 155. 81

1.55 115.76 6.44 201 120. 70 6.27 214 126. 50 ,5.78 224 131.64 6.16 206 135. 64 6.36 161 141.88 6.48 140 147. 27 7.15 103 151. 65 7.00 62 156. 03
1.56 117. 37 ,5.66 246 121. 82 .5.29 242 127. 60 5. ,55 203 131. 99 5. .53 219 138. 34 6.20 247 143. 67 6.65 269 150. 95 7.29 216 155. 70 6. 06 148 158. 78

107 116. 67 4.86 165 123.93 6.51 186 127. 32 5.84 183 132. 65 6.58 203 137. 72 6.85 176 143. 32 7.18 108 148. 56 7.25 65 154.25 6.62 21 155. 48

6.52
6.53
6.28

5.93
6.38
6.31
6.00
4.74
5.88
3.71
6.39
5.85
6.57
5.63
5.66

CHEST GIRTH AT ARMSCYE

Alabama
California.- _..

Colorado
District of Colum

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

173 68.68 2.91 2,56 60.22 2.65 258 61.95 3.27 300 64.00 3. ,56 317 66.82 4.52 309 69.10 4.47 273 71.78 5.22 276 75.01 5.17 191 77.80

125 60.17 3.47 144 61.98 3.77 131 64.38 ,3.61 131 67.39 4.72 1,32 69. 83 4.98 138 72.88 5.32 145 77.28 6.78 133 80.71 6.28 116 82.85

218 58.39 3.01 232 60.53 3.25 303 62.60 3.65 278 64.98 4.25 304 66.90 4.40 263 69.74 5.03 243 73.10 5.35 180 75.98 5.31 117 79.10

126 59.17 3.31 160 60.26 3.13 170 61.75 3. ,53 173 64.34 4.86 167 66.74 4.98 151 69.41 5.24 172 73.17 5.64 137 75.86 5.50 102 77.68

47 60.64 4.06 82 61.67 4.16 99 63.49 ,3.21 106 65.52 4.47 131 69.52 6.12 114 72.18 5.67 100 75.01 5.51 68 77.35 6.18 36 79.22

222 58.68 2.93 283 61.04 3. ,54 272 63.31 4.18 282 65.23 4.41 284 67.73 4.77 268 70.16 4.75 191 73.99 5.37 110 76.63 6.83 79 78.82

192 58.72 2,84 216 60.85 3.17 215 62.86 3.44 256 65.11 4.46 239 67.52 4.44 261 70.95 5.44 326 74.57 6.30 371 76.18 5.38 279 78.91

35 59.23 3.29 46 61.61 ,3.08 72 64.39 4. ,57 76 65. 18 4. ,52 84 68.23 ,5.38 92 70.16 4.80 61 72.23 4.84 35 74.54 4.71 22 77.73

310 58.03 2.87 319 60.38 ,3.73 326 62.66 3. 85 3.57 64.77 3.93 373 67.43 4.90 363 70.43 5.34 248 73.66 5.61 288 77.06 5.01 218 78.89

76 57.93 3. 05 73 60.32 3.34 80 62.03 3.60 78 63.85 3.65 100 66.59 3.73 55 70.25 6.39 54 73.04 5.88 35 75.03 5.29 16 76.63

140 58.59 3. ,56 190 60.62 ,3.30 221 62.36 3.30 220 64.63 4.27 212 66.50 4.49 204 69.38 4.77 156 73.12 5.55 124 75.76 5.33 79 77.72

184 68.67 3.61 225 60.52 3.74 167 62.75 4.43 257 64.65 4.24 208 67.21 4.83 238 70.37 5.40 223 72.89 6.06 220 77.04 6.78 16V 79.04

1,55 57.91 2,93 201 59.32 3,81 214 61.86 3.60 224 63.59 4.02 206 65.49 ,5.12 161 68.34 ,5.16 146 70.67 5.43 103 72.61 5.09 62 75.89

1,56 59.32 3. ,36 246 60.74 3.15 242 62.81 3. .35 203 64.92 4.65 219 67.82 4.76 247 70.21 4.84 269 73.90 5.43 216 77.18 5.56 148 79.12

107 58.58 2.85 165 61.54 3.51 186 62.87 3.30 183 65.26 3.98 203 66.88 4.43 176 70.10 4.48 108 72.69 4. 70 65 75.88 4.95 21 76.95

5.08
5.86
4.93

5.21
5.61
4.98
4.78
.5.41

5.09
5.66
4.81
4.94
5.03
4.90
4.28
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Table 66.

—

Means and standard deviations {centimeters) for 7 measurements by State and age for socioeconomic group B, girls aged 6 to

14—Continued

HIP GIRTH

Age 6 Age 7 Age 8 Age 9 Age 10 Age 11 Age 12 Age 13 Age 14

State
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Alabama . 173

125
218

126
47

222
192
35

310
76
140
184

155
156
107

60.82
62.40
59.43

60.94
63.04
60. 22
60.42
60.89
59.99
59.86
60.01
60.32
59.97
61.73
59. 35

3.58
4.06
3.80

3.76
4.76
3.64
3.83
4.84
3.80
4.51
4.27
4.78
4.16
4.26
3.29

256
144
232

160
82

283
216
46

319
73

190
225
201

246
165

62.45
64.40
61.94

62.47
64.85
63.11
62.87
63.24
63.09
62.77
62.27
62.51
61.84
63.43
63.18

3.32
4.57
3.94

3.59
5.16
4.45
4.36
4.25
4.63
4.43
4.22
4.98
4.61
4.46
4.40

258
131

303

170
99

272
215
72

326
80

221

167
214
242
186

64.51
67.09
64.75

64.49
66.96
66.00
65.38
66.90
65.89
64.85
64.57
65.55
64.99
65.53
64.62

4.17
4.08
4.42

4.20
4.81
5.19
4.16
5.70
4.96
4.37
4.11
5.50
4.69
3.99
4.05

300
131

278

173
106
282
256
76

357
78

220
257
224
203
183

67.59
71.21
67.92

67.45
69.07
68.40
68.51
67.91
68.35
67.18
67.56
68.00
67.46
68.30
67.26

4.46
5.58
5.15

5.65
5.89
5.56
5.54
5.39
.5.03

4.31
5.27
5.66
5.21
5.26
5.02

317
132
304

167
131

284
239
84

373
100
212
208
206
219
203

71.12
74.52
70.13

70.49
73.58
71.09
71.34
72.44
71.87
70.71
69.96
71.38
69.37
72.27
69.99

5.61

5.14
5.43

6.36
7.31
5.99
5.33
6.54
5.66
4.93
5.51

5.79
5.90
5.42
5.30

309
138
263

151

114

268
261
92

363
55

204

238
161

247
176

74.06
78.08
73.44

73.87
77.10
74.56
75.89
74.71

75.59
75.42
72.92
74.72
73.69
75.23
73.44

5.61
6.47
6.43

6.45
6.86
6.12
6.71
6.48
6.52
7.62
5.93
6.44
6.56
5.87
5.68

273
145
243

172
100
191

326
61

248
54

156
223
146
269
108

77.46
82.97
77.38

79.13
80.28
80.03
80.79
77,82
79.82
78.06
78.43
78.38
76.77
80.23
76.86

6.38
8.33
6.59

7.07
6.81
6.76
7.80
6.39
7.28
7.53
6.97
7.43
6.33
6.50
6.11

276
133
180

137
68
110

371
35
288
35
124

220
103
216
65

82.56
87.27
81.47

83.82
84.21
83.67
84.01
81.40
84.56
81.97
82.06
83.67
79.91
84.36
79.97

7.01
6.87
6.92

7.16
7.75
8.34
7.06
6.76
6.48
6.54
6.67
6.94
6.56
6.81
5.77

191

116
117

102
36
79

279
22

218
16

79

167
62

148
21

86.59
89.89
85.99

85.83
86.61
87.23
88.02
85.05
87.78
84.63
85.09
86.60
83.94
87.17
82.86

6 51

California 6 OS

Colorado 5. 95
District of Colum-

bia, Maryland,
and Virginia

niinois
6.40
7,33

Iowa... .. 7 rm

ETansas 6 37

Michigan 6,79

Minnesota 6 43
Nebraska 6 in

Ohio 5 69

Pennsylvania
Tennessee

5.86
5 98

Texas.- 5 59

Utah . . 4 61

TOTAL POSTERIOR ARM LENGTH

Alabama. 173 40.47 2.14 256 42.14 2.16 258 44.21 2.50 300 46.48 2.64 317 48.94 2.70 309 51.50 2.10 273 53.53 2.98 276 56.08 2.85 191 57.35 2.71

California ... . 125 40.93 2.42 144 42.90 2.39 131 45.38 2.45 131 47.48 2.80 132 49.91 2.62 138 52.30 3.11 145 54,86 3.27 133 56.46 2.89 116 57.08 3.07

Colorado. . . 218 40.53 2.42 232 42.65 2,41 303 45.06 2.61 278 47.32 2.73 304 49.61 2.89 263 51.88 3.13 243 .53.87 3.03 180 55.92 3,07 117 57.68 3.19
District of Colum-

bia, Maryland,
and Virginia 126 40.38 2.53 160 42.07 2.53 170 43.72 2.59 173 46.28 3.12 167 48.83 3.03 151 50.88 3.70 172 53.97 3.42 137 55.74 3.38 102 56.38 2.90

niinois 47 41.32 2.98 82 43.62 2.77 99 45.59 2.59 106 47.09 2.56 131 50.12 3.39 114 52.34 3.34 100 54.71 3.12 68 55.49 ,3.20 36 56.08 3,02
Iowa 222

192
39.86
40.65

2.10
2.42

283
216

42.26
43.16

2.09
2.56

272
215

44.53
45.16

2.91
2.48

282
256

46.56
46.95

2.81

2.80
284
239

48.67
49.69

2.74
3.01

268
201

51.02
52.31

3.08
3.45

191

326
53.60
54.52

3.11
3.16

110
371

55.40
56.19

3.03
2.82

79
279

57.35
57.22

3 04

Kansas 2.72
Michigan 35 40.60 2.66 46 42.78 2.63 72 45.28 2.63 76 47.36 2.63 84 50.12 3.19 92 51.89 3.13 61 53.82 2.86 35 55.20 3.03 22 58.05 2.34
Minnesota 310

76
40.60
40.71

2,34
2,75

319
73

42.88
42.68

2.44
2.27

326
80

46,36
45,01

2.68
2.46

357
78

47.39
46.92

2.83
2.53

373
100

49.71
49.21

2.89
2.88

363
55

52,15
51.75

3.05
3.42

248
54

54.35
53.98

3.16
3.50

288
35

56.51
55.06

2.83
3.13

218
16

57.74
57.44

2.80

Nebraska 4.34
Ohio 140

184

40.73
40.35

2.78
2,43

190
225

42.24
42.26

2.47
2.47

221

167
44.29
44.76

2.27
2.95

220
257

46.57
46.69

2.70
2.67

212
208

48.67
48.99

2.90
2.97

204
238

51.09
51.43

3.06
3.06

156
223

53.85
53.17

3.02
3.46

124

220
55.38
65.92

2.80
2.90

79
167

57.10
56.84

2.73
Pennsylvania 2, ,53

TAnnp-c^QPfl 155
156
107

40,19
40,79
40.73

2.65
2.36
2.24

201

246
165

42.17
42.55
43.60

2.70
2.41
2.72

214
242
186

44.54
44.95
45.13

2.53
2.38
2.69

224
203
183

46.81
46.61
47.16

2.64
2.59
2.86

206
219
203

48.49
49.35
49.34

2.86
2.72
3.08

161

247
176

51.17
51.73
51.96

2.92
2.81
3.08

146

269
108

53.25
54.30
54.00

2.92
3.39
3.08

103

216
65

54.83
56.27
56.35

2.85
2.79
3.36

62
148

21

56.42
57.30
57.00

? 60

Texas . .. 2.65
Utah.- 2 49

VERTICAL TRUNK GIRTH

Alabama
California
Colorado
District of Oolum

bia, Maryland
and Virginia

Illinois

Iowa
Kansas
Michigan
Minnesota
Nebraska
Ohio
Pennsylvania
Tennessee
Texas
Utah

173 101.40 4.58 256 104.18 4.18 258 107. 72 4.97 300 111.84
125 103. 15 4.33 144 107. 22 5.2i 131 111.22 5.22 131 116. 11

218 100.37 5.34 232 105. 89 5.09 303 109. 66 5.70 278 113. 97

126 102. 35 .5.10 160 104.70 4.26 170 107. 75 5.21 173 111. 97
47 104.19 .5. ,58 82 106. 28 6.28 99 110. 34 5.18 106 113. 48
222 102, 22 4.28 283 106.20 ,5.18 272 110. 30 ,5.86 282 113.81
192 101. 67 4.77 216 106.29 5.27 215 109. 47 4.85 256 113.89
35 101.06 6,81 46 105. 61 5.60 72 109. 14 6.67 76 112.20
310 101,48 4,86 319 105. 96 5.43 326 110. 26 .5.76 3,57 113. 84

76 101.88 4,98 73 105. 78 4.96 .80 109. 35 4.98 78 112. 86
140 102. 76 ,5.33 190 105. 65 4. .53 221 109. 36 5.04 220 113. 53
184 101. 70 .5,08 22,5 105. 18 5. 56 167 109. 46 6.14 257 113. 22
155

1,56

101,74
102.22

5,20
5.04

201
246

104.68
104.93

5.54
4,94

214
242

109. 11

108. 37
5.60
4.97

224
203

112.52
112. 15

107
1

101. 97 4.50 165 107. 85 5.01 186 109. 70 5.26 183 114. 12

6.35

6.63
6.38
6.08
5.96
6.02
5.87
4.74
6.17
6.06
5.90
5.80
6.01

317 116.58 6.39 309 121.06 6.64 273 126. 25 7.41 276 132.50 7.42 191 136.68
132 120.73 6.21 138 125. 75 7.89 145 131. 72 8.81 133 136. 98 7.22 116 139.64
304 117.23 6.69 263 122.22 7.77 243 127. 74 8.07 180 132. 80 8.05 117 138. 51

167 116. 56 6.87 151 121.05 7.82 172 128.80 7.95 1,37 133. 90 8.04 102 137.01
131 119. 57 8.25 114 124. 39 7.96 100 129. 37 8.19 68 133. 34 8.37 36 137. 42
284 118. 43 6.67 268 122.96 7.13 191 129. 52 7.94 110 134. 55 8.92 79 139. 22
239 117. 62 6.47 261 123. 40 7.92 326 130. 56 8.93 371 133. 90 7. 38 279 137. 41
84 118.35 7.94 92 121.08 7.28 61 126. 07 7.82 35 129. 49 6.86 22 135. 77

373 118.42 6.66 363 124. 21 7.94 248 129.14 7.60 288 135. 27 7.06 218 138. 06
ion 117. 15 6.26 55 123.40 8.48 ,54 128.26 9.01 35 132. 49 7.98 16 136. 06
212 117. 08 6.71 204 121. 69 6.97 1,56 129.08 8.09 124 133. 47 8.14 79 137. 19
208 118. 13 6.40 238 122,69 7.20 223 127. 06 8.22 220 133.24 7.39 167 136. 89
206 115.72 6.79 161 121. 35 7.30 146 125.99 7.88 103 130. 30 7.29 62 135. 34
219 117. 19 6.17 247 121. 65 7.33 269 128.52 7.74 216 133. 81 7.67 148 137. 53
203 117. 85 6.51 176 122.40 7.08 108 127.54 7.54 65 132. 12 6.87 21 134.38

7.37
6.80
6.52

7.94
5.75
8.00
6.73
7.08
7.08
7.45
7.28
6.57
6.77
6.91
5.63

Since the children measured in California and in

Tennessee showed the largest regional differences in

body build, a graphical representation of the differ-

ences between the socioeconomic groups for the children

measured in these two States is given in figures 59
and 60.
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Appendix
The Statistical Problems Involved in Sizing

Garments

The first step in the formulation of any system of sizing

children's patterns and garments should be to make a suitable
classification of cliildren into classes and to provide a set of

body measurements for each class. From this, a form or manne-
quin most nearly representing the children in that group can
be built. Then garments and patterns can be sized on these
forms with proper allowances for underclothing, comfort, and
style features. The analysis, therefore, must involve first the
determination of the measurements for the series of representa-
tive mannequins and second, the development of a scheme of

identifying a given child with the proper mannequin.
These two problems can be approached from a geometric point

of view. Let it be assumed that n measureinents, designated as

Xi, Xi, . . ., Xn, are taken on every child sampled, and that
these measurements are so chosen as to supply sufficient informa-
tion to permit the construction of a form or mannequin. These
n measurements may be considered as constituting a point in

an «-dimensional space so that every child will be characterized
by a point in that space.
Thus a random sample of children can be thought of as form-

ing a swarm or cluster of points in the ^-dimensional space. The
nature of this cluster will depend on the size of the sample and
the probability' density of the measurements. The probability
density of the measurements may be assumed to be given by
some function ' f[xi, X2, . . . , x„). The probability that a
child picked at random will have a set of n measurements lying
in a specified region of the w-dimensional space will then be given
by the integral of the function / over that region.

It is obviously neither necessary nor economical to set up a
separate size standard (i. e. mannequin) for each point of the
cluster. What is required is the selection of a specified number
of points within this cluster that are a given "distance" ^ from
each other. These selected points may be designated as "stand-
ard points."

Since a child is specified exactly by n measurements, he may
be identified with that standard point in the n-dimensional
space that is nearest to him. In fact, the standard points may
be surrounded by nonoverlapping w-dimensional regions such as
intervals ', and the convention adopted that a child whose
measurements lie in one of these regions is to be designated by
the standard point of that region. But such a scheme would
require the knowledge of all the n measurements of a child before
he could be identified with the proper mannequin. This would
make sizing garments a formidable task.

Had body measurements been independently distributed,
fi. e., if f{xi,X2, . . ., x„) were equal to a product of the functions
of /i(a;i),/2(.s.;), . . ., fnixn) where /[(xi) is the probability density
of the measurement Xi) , then essentially there would exist no
alternative to the above scheme. Fortunately, body measure-
ments are related to each other and it is possible to identify

a child with the proper standard point by the knowledge of only
a few of his measurements.

This can be shown by considering a concrete representation
of the cluster of points in the n-dimensional space discussed

above. Such a representation is given by a random sample of

children assembled in one place. The problem then can be posed
in the following manner: Assuming that a set of k distinct

mannequins is given, segregate the children into k groups around

I This function is nonnegative and its inteRral over the entire space is unity.
> If the measurements were uncorrelated, the usual definition of distance between

any two points in an n-dimensional space could be employed here. For correlated

measurements a more appropriate metric could be defined in the following way.
Let (ai, 02, . . ., a„) be a standard point in the n-dimensional space, and let (xt, n,

T„) beany other point representing a set of measurements on a child. Further-

more, let an be the covariance of Xi and Xi. Then the square of the distance between
n n

the point {x\, xi, . . ., i„) and (oi, on, . . ., a„) may be taken as ^ ' ^ '
a'> (i,— a.)

i=\ j=\
(Xj—ai) where a'' is the element in the i"" row and ;"i column of the inverse of the
matrix determined by the elements <r,,.

3 'An interval is an n-dimensional rectangle defined by values of Xi such that
AiS:Xi<,Bi (i=\,2, . . ., n) where Ai and Bi are definite numbers.

each of the mannequins in such a way that the children of a
given group differ as little as possible from the corresponding
mannequin. This may be accomplished by choosing a measure-
ment X and identifying a child with that mannequin for which
the difference between the value of x for the mannequin and
that of the child is smaller in absolute value than for any other
mannequin of the set. The measurement x so treated may be
termed a "control variable."
Having chosen x, let it be assumed that a criterion can be

constructed that will measure the departure of the remaining
measurements of the children in a particular group, defined by
the measurement x, from the corresponding measurements of
the mannequin representative of that group. With the posse.s-

sion of such a criterion it would be possible to compare the efficacy

of one control variable (such as x) with that of other possible
control variables. By this method a control variable (or control
variables) may be found that segregate the children into groups
such that, for each group, the departure of the measurements of
the children from the corresponding measurements of the
mannequin are within acceptable limits. Such a control
variable or variables can be used to the exclusion of all other
measurements to identify a child with the proper mannequin.
A statistical counterpart to the above scheme of identifying

a child with the proper standard point from the knowledge of
only a few of the measurements is as follows:

Let.-!;i, . . ., Xa] ?/,, . . ., ?/(,(.s+ i=M') represent the coordinate
of the measurements of a child or mannequin in n-dimensional
space. Let fl], 02, . . ., as, be particular values of the X\, . . ., x,

coordinates that characterize a given mannequin. Further, let

P represent the population of children whose Xi, . . ., x, coor-
dinates are ai, 02, . . ., as- It is desired to study the distribution
of ?/i, 7/2, . . ., ijt within the cluster in the 7;.(= ;+ s)-dimonsional
space for the given values a\, ai, . . ., a, of X\, X2, . ., x,.

Geometrically, this corresponds to studying the cluster within a
/-dimensional plane perpendicular at fli, flj. • > flstothes-dimen-
sional plane defined by Xi, X2, . . ., x,. The shape of the cluster

in the /-dimensional plane will depend on the relationship of the
two sets of measurements Xi, . . ., Xs, and t/,, 1/2, ...,?/( as
determined by the original distribution function f(xi, . . ., x,,

2/1, . . ., yt). If / has the multivariate normal form, then the
distribution of ?/i, 1/2, . . ., y t will also be multivariate normal.
However, even if / is not normal, the resulting distribution may
not depart too far from normality. In either case, the distri-

bution may be well characterized by the set of means, variances
and covariances * of the t measurements lying in the /-dimensional
plane.

It w'ould seem reasonable that if one were to choose a given
number of control measurements they should be so chosen
that the scatter of the remaining measurements in the residual

space is as small as possible. From a statistical point of view,

a good measure of this scatter in the residual space seems to be
the residual generalized variance.

'

That the generalized variance is an appropriate measure of

the scatter, particularly wiien dealing with normally distributed

variates, may be seen from the following considerations. Like
the variance of a single variable that measures the concentration
of a distribution in a one-dimensional space around a point,

the generalized variance of p variates measures the concentra-

' The population variance of a variate iji is defined as the expected value of (iji—mi)^

and the population covariance of two variates y, and i/; is defined as the expected
value of (in— mi) (;/,— m,), where m, and mj arc the population means of //, and y;

respectively. The population means, m,- and m„ may be constants or functions of s

other variables, say xi, xi :r,. The latter will be the case, for instance, if in, Vi

and.ri,j2, . • ., I, have a joint normal distribution and the means of y; and j/y for given

values ofTi, J2, . . ., ,r, are considered.
The best unbiased estimates of the population variances and covariances are given

by the formulae J'^l\ and "
^'^t_s_!'i~''^

respectively where the symbol S

stancls for summation over the entire sample, A'^ is the number of cases in the sample

and ;/,- and (/; are_the least-squares estimates of m,- and m, respectively. If s equals

zero, then y,- and m are the sample means or averages of !/, and j/,- respectively. If s is

not equal to zero, they are the regression formulae (given by the least-squares method)
of the corresponding ,v's on the set of s j's.

' The generalized variance of a set of / variates is defined as the determinant of

variances and covariances of these variates. If each of the / variates is a linear func-

tion, determined by the least-squares method, of s other variates. then the residual

generalized variance of the / variates is defined as the determinant of variances and
covariances calculated from deviations from these regression equations.
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tion of the distribution of the p variates in a space of dimension
lower than p. Again, it is known that if a-J^ is the variance of

y and o-^^ . i, . . . ^^ is the residual variance of y holding

Xi, X2, . . .,Xs constant, then <7y^
, ^ . . . x^=<^y^ (1— p^) where

p is the multiple correlation between y and Xi to Xs. Similarly,

if Vy is the generalized variance of 2/1, ?/2, • yt and F„
. ^

is the residual generalized variance of 2/1 to yt holding Xi to x,

constant, then Vy
. x= 17^(1 ~P^) (1^P2^) • • • (1— Ps^) where

pi, p2, . . ., Ps are the canonical correlations (6).

If the two sets are completelj' independent, the canonical
correlations will be zero. Consequently no reduction in the
generalized variance will result from the knowledge of ii, X2, . . .,

Xs. The more highly the two sets are related the greater will be
the reduction of Vy. If i=l then Vy

. ^ reduces to the case
where there is only one variate in one of the sets.

In the light of the above properties that the generalized vari-

ance has in common with the variance of a single variate ^ it

would seem proper to use it as a measure of scatter.

The preceding considerations have pointed the way to the
formulation of a more precise definition of what constitutes,
from a statistical point of view, the best control measurements.
This definition may be stated thus: That measurement or com-
bination of measurements will be called the best control that
yields a minimum residual generalized variance of the remaining
measurements of the set. Since the generalized variance is not
invariant under a change in scale, this definition is obviously
meaningless unless it is further stipulated that the unit of

measurement remain the same throughout the analysis.' More-
over, it is to be pointed out that the generalized variance of

residuals as a measure of the effectiveness of different control
variates must be restricted to one and the same set of variates,

which does not include the variates under comparison.
Since the calculation of the generalized variances of a large

set of variates is usually very laborious, piecemeal analyses em-
ploying simple, partial, and multiple correlations and other well
known statistical techniques generally have been used to deter-
mine the control measurements. However, the aim, from a
statistical point of view, was to select a set of variables that would
yield as small a residual generalized variance as possible.

The definition as stated implies comparisons between each of

the possible sets of control measurements. However, not every
measurement need be tried as a possible control measurement.
A great manj' could be discarded before the analysis began.
Previous experience and considerations of practicability give
some guidance. From experience, it has been learned that it is

very difficult to take some measurements accurately. From a
practical viewpoint, no measurement should be considered as a
control unless it can be easily taken on a child by a layman using
the simplest type of a measuring instrument. Again, from a
practical viewpoint, the number of control measurements should
not exceed two or possibly three. The measurements chosen for
controls should preferably have ranges as large as possible. The
latter is important since, in general, the larger the ranges of the
control measurements, the less ambiguous and the more dis-
criminating the sizing scheme.

Although in the previous discussion it was assumed that the
mannequins were given a priori, actually in this study it is neces-

6 The following are other similarities between the variance of a single variate and
the generalized variance which may be of some Interest.

(1) In the case of a single variate, Tchebychefl's theorem states that the probability

P that the quantity (x—m)^ will be less than cr'fi is greater than 1 — —̂ no matter what

the distribution of x is provided <r2 is finite. Here m is the mean of x, 0-2 the variance
of X. and t any arbitrary number greater than 1. Similarly, if a is the
generalized variance of the variates xi, xt, . . ., Xp and mi nip are their corre-
sponding means, then it can be shown that the probability that the quadratic form
P P

y ]y ] Aii(Xi—mi)(xi—mi) will be less than aP is greater than 1—2 no matter

i=lj=l
what the joint distribution otXi(i=l, 2, . . ..p) is provided the crii are finite and the
determinant a is greater than zero. The quantity An is here defined as the cefaclor
of the element in the !" row and j"> column in the determinant a, and t is any arbitrary
number greater than p.

(2) Consider two sets of variates Xi, xi, . . ., x, and j/i, 2/2. • . .. 2/t. Let i\=
s

yi— y ]aiaXa (i=l, 2, . . .,t). In the usual least-squares method, the coefficients Oio

a = l

for any given i are determined by minimizing the variance of »,.

It is interesting to note that coefficients a,a so determined for each ; also minimize
the generalized variance of the set of !>'s. Thus the least-squares method not only
minimizes the variances of each of the »'s separately but also the determinant of
variances and covariances (and consequently all of its principal minors) of the whole
set of »'s. This property of the least-squares method seems to be new.

' Reference is here made only to the dependent variables. The independent (i. e.

the control) variables may be transformed by a linear transformation to any scale
whatever without affecting the residual generalized variance of the remaining vari-
ables. Thus, if two variates Ji and X2 of entirely different variances are compared
as controls, both of them may be reduced to standard units without affecting the
residual generalized variances of the remaining measurements j/i to t/i.

sary to determine mannequins from the sampled data. To this
end the control measurements are first chosen by the method
outlined above.
Having chosen the control measurements, it is possible to define

a set of mannequins parametrically by means of regressions on
these control variables. Alternatively, the region defined by the
joint distribution of the control variates may be considered to be
a collection of subregions. Each of these sufjregions would deter-
mine a population of children. For example, if weight is the only
control, then the children who weigh between 50 and 60 pounds
may be considered as one population; children who weigh be-
tween 60 and 70 pounds, another population, and so on. For
each such subregion, a representative statistic, such as an
arithmetic mean, may be calculated for each of the remaining
measurements of the corresponding subregion. These statistics
will constitute the dimensions of the mannequin.
The concluding paragraphs of this discussion are devoted to

clarifying .some of the notions considered, namely: Populations,
control measurements, selection of representative mannequins,
and control of variation.

The garment industry has traditionally designated children's
garment sizes by age. In this scheme a population is defined by
means of a year interval and age is used as a control variable. In
order to set up a standard mannequin for each age group, it is

possible to calculate the averages of all the measurements for any
given age group on the basis of some representative sample. If

k age groups are involved, these age averages would determine k
points in a space of n dimensions.

While the garment industry uses age as a basis for designating
children's garments, there is evidence that age is used purely as a
label without reference to any statistics that would characterize
the population of children of a given age. For example, there are
a great variety of different dimensions in the same garments
labeled with the same age size designation.
But even if some statistic (such as age averages) , characterizing

an age population were obtained on the basis of a representative
sample, it would not necessarily follow that age is a good control
measurement. Knowing a child's age and nothing else about
him, it may very well be that his n measurements will constitute
a point far removed from the standard point defined by the
averages. Or, speaking statistically, if a child of a given age is

picked at random, the probability that he wiU lie in an admissible
interval around the standard point may be very smaU. The
situation may not necessarily be remedied by using smaller age
intervals such as 6 rather than 12 months. For if age is not
highly correlated with the body measurements the variations of
the body measurements will remain large no matter how much the
age interval is reduced.

Other Size Norms Based on Height and Hip

The proposed standard system of sizes given on pages 45 to 49
was calculated on the basis of heiglit-hip girth intervals. The
intervals chosen give, in general, a difference of approximatelj' 2
inches in height and IH inches in hip girth from size to size. If

it should ever become necessary to set up a sizing scheme based
on combinations of height and "hip values other than those given
in tables 23 to 26, the values for the other 32 measurements
might be interpolated from these tables. However, such inter-
polations would entail a great deal of work. Also they probably
would yield only rough approximations to the values of the
corresponding measurements for the selected value of height
and hip.

In order to facilitate the calculations and to obtain more
exact estimations of the values for 32 out of 34 remaining
measurements * on the basis of selected values of height and hip
girth, tables 67 and 68 are presented.' These tables make it

possible to find, for any selected height (in inches) within the
range of this study and any integral multiple of half inch in

hip girth (ranging from 20 to 39 inches), the corresponding
values of the other 32 measurements.

s Maximum chest girth and height of crotch do not appear in these tables. These
were left out because the number of cases in each hip interval for those measurements
differed greatly from those of the other measurements. This fact made the nec-
essary calculations too difficult to be carried out in the time allotted.

» The following statistical procedures were used in calculating these tables. For
each centimeter interval of hip girth the regression equation of each of 32 measure-
ments on height was calculated. Since, on the whole, these regression equations
were found to be linear, the result yielded, for each of the hip intervals, 2 regression
coefficients

—

a and b—for each of the 32 measurements, b represents the slope and
represents the intercept. Thus, in mathematical terms, the regression equation can
be written as yh=ah+bhX. In this equation j/k represents the predicted value of a given
measurement, y, for the hip-girth interval h: bh is the coefficient of height (represented
by the variable j) for the hip interval h: and at, is the constant term for the hip interval
h. These coefficients were then smoothed by means of orthogonal polynomials and
linear interpolations were made for integral multiples of one-half inch in hip girth.

134



Table 67.

—

Regression coefficients a and b (for boys) for use in calculating the values for any one of the 32 measurements for specified hip
values in combination with any height values

Hip girth (inches)

20..
20}^.

21__

21H
22..

22M.
23. _

2m
24..

24M
25. _

25^.
26..

26M.
27. _

27K.
28..

28M
29__

29}^.

30..
30J^.
31.-

3154.
32__.

32}4.

33..
33}^,

34--

34M.
35--

35J^.
36-.
36}^.
37--

37J^.
38..

im.
39.-

Waist height
(inches)

-5.319
-6. 371
-5. 097
-4. 511
-4. 853
-5. 737
-5. 306
-5. 480
-5.446
-5. 829
-5. 994
-6. 462
-7. 051
-6. 759
-6. 674
-6. 352
-6. 226
-6. 180
-5. 815
-5. 252
-4. 516
-3.840
-2. 857
-1. 958
-1. 2.30

-.670
.046
.914

1.033
.972

1.159
.795
.045

-.699
-.425
.041
.055
.107
.208

0.725
.750
.720
.705
.723
.733
.724
.727
.726
.734
.738
.747
.758
.753
.751
.746
.743
.742
.736
.726
.714
.702
.685
.671

.622

.619

.620

.617

.621

.632

.643

.639

.634

.633

.632

.631

Hip height
(inches)

-6. 307
-6. 269
-6. 370
-5. 945
-5. 767
-6. 792
-6. 599
-6. 551
-7. 192
-7.653
-7. 678
-8. 142
-8. 982
-8. 945
-8. 839
-8. 358
-8. 256
-8. 642
-8. 598
-8. 145
-7. 138
-6.641
-6. 305
-5. 625
-5. 184
-4. 467
-3. 552
-2. 366
-1.816
-1. 714
-1. 670
-2.114
-2. 551
-3.244
-2. 625
-1. 323
-.524
-.741
-1.073

0.628
.626
.629
.617
.614
.635
.631
.630
.643
.651
.652
.661
.676
.675
.673
.664
.661

.641

.633

.626

.614

.605

.593

.576

.557

.547

.545

.544

.549

.555

.564

.555

.536

.524

.527

.532

Weight
(pounds)

-0. 967
-3. 296
2.158
1.131
1.882
-.533
.904

-2. 080
-3. 155

.625
2.459
2.555
2.138
-.760
.490
.657
1.353
2.841

1.440
.506

1.807
2.357
-.102
-.722
1.260
3.249
5.593
7.267

11. 246
13. 141

12. 923
16. 382
21. 890
22. 597
17. 810
18. 835
32. 026
33. 699
23. 074

0.857
.928
.821

.963

.960
1.053
1.104
1.058
1.053
1.085
1.126
1.215
1.244
1.2,58

1.284
1.294
1.355
1.411

1.429
1.462
1.545
1.600
1.612
1.626
1.635
1.661
1. 650
1.672
1.721

1.726
1.700
1.740
1.864
1.903
1.767
1.796
1.990

Cervicale height
(inches)

-2. 505
-3. 512
-2. 069
-1.810
-1.981
-2. 796
-2. 203
-2. 152
-2. 300
-2.564
-2. 766
-3. 408
-4. 018
-4.288
-4.445
-4. 402
-4. 440
-4. 486
-4. 659
-4.464
-4. Oil
-3. 863
-3. 899
-3. 797
-3. 749
-3. 689
-3. 262
-3. 067
-2. 731
-2. 524
-2. 511
-2. 407
-2. 478
-2.440
-2. 496
-2. 335
-1. 985
-2. 099
-2. 786

0.878
.904
.870

864
879
888
875
874
878

Tibiale height
(inches)

-2. 530
-3. 962
-2. 025
-1. 765
-1.960
-2.431
-2. 314
-2. 668
-2. 792
-2. 980
-2. 857
-2. 772
-2. 952
-3. 409
-3. 546
-3. 290
-3. 423
-3. 665
-3. 467
-3. 096
-3. 025
-2.813
-2. 200
-1.618
-1. 367
-.868
-.270
.042
.357
.370
.353
.508
.226
.718

-.377
.480
.988
.847

-.578

0.322
.355
.309
.303
.308
.319
.316
.324
.327
.330
.328
.327
.330
.339
.341

.337

.339

.343

.340

.334

.332

.329

.319

.309

..304

.296

.285

.280

.274

.274

.274

.271

.275

.268

.285

.273

.265

.268

Bitrochanterio
diameter
(inches)

5.123
5.064
5.363
5.715
5.935
5.902
6.287
6.279
6.178
6.464
6.862
6.984
6.799
6.608
6.754
6.959
7.078
7.472
7.633
7.532
7.647
7.747
7.836
7.863
7.880
7.981

8.203
8.094
8.433
8.615
8.811
9.010
9.046
9.217
9.638

10. 087
10. 065
10.355
11. 664

0.052
.057
.051
.045
.044
.047
.041

.044

.049
-046
.040
.040
.047
.053
.052
.051
.051
.047
.047
.051
.051
.052
.053
.055
.057
.058
.060
.061
.058
.057
.056
.055
.057
.056
.052
.046
.048
.046 I

.029
j

Shoulder slope
(degrees)

27. 539
27. 940
27. 110
27. 766
27.287
26. 700
28. 893
29.883
30. 023
30. 653
31. 526
30. 937
29. 671
30. 368
31. 184
31. 292
29. 130
29. 384
30. 619
29. 801
28.662
26. 516
24. 833
24. 838
23.826
21. 4.54

21. 143
20. 047
21. 237
21. 482
19. 038
18. 567
19. 000
17. 202
15. 368
11. 145
9.782

12. 285
16. 274

-0. 058
-.074
-.041
-.051
-.035
-.024
-.071
-.090
-.090
-.104
-.121
-.111
-.084
-.095
-.113
-.115
-.077
-.078
-.103
-.088
-.066
-.030
-.002
-.001
.018
.055
.059
.077
.057
.056
.092
.098
.093
.116
.143
.199
.225
.187
.127

Anterior chest
width (inches)

5.214
5.867
5.181
4.619
4.623
4. 534
4.820
4.554
4.309
4.503
4.740
4.755
4. 895
4.719
4. 816
5.016
5.006
5.289
5. 415
5.590
5.781
5.569
5.402
5.437
5. 02]

4.896
4.661
4.550
4.698
4.862
5. 145

5. 475
5.649
6.226
5.720
5.572
6.991
6.695
5.955

0.057
.042
.061
.076
.078
.081

.076

.084

.091

.089

.085

.091

.091

.090

.085

.083

.088

.093

.094

.103

.107

.112

.116

.116

.115

.112

.109

.108

.101

.110

.114

.094

.099

.111

Hip girth (inches)

Anterior waist
length (inches)

Posterior chest
width (inches)

Posterior waist
length (inches)

Chest girth at
armscye (inches)

Scye depth
(inches)

Posterior hip
arc (inches)

Anterior chest
arc (inches)

Waist girth
(inches)

a 6 a b a 6 a b a b a 6 a 6 a 6

20 - .- - 4.246
4.987
4.104
3.132
3.424
3.292
3.479
3.942
3.996
4.098
4.372
4.834
5.255
4.968
5.286
5.511
5.248
5.076
5.088
4.874
4.490
4.137
3. 268
2.591
2.439
2.235
1.688
1.377
1.312
1.334
1.406
1.649
2.024
2.363
2.453
2.666
2.794
2.732
2.510

0.108
.089
.112
.137
.131

.134

.131

.122

.122

.120

.115

.108

.100

.106

.101

.097

.103

.107

.107

.112

.119

.126

.141

.153

.1.56

.160

.170

.176

.178

.178

.177

.174

.170

.165

.164

.161

.160

.160

.165

5.630
5.931
5.576
5.104
4.433
4.930
5.980
5.567
5.602
5.952
6.001
6.334
6.721
6.654
6.677
6.903
6.954
7.118
6.862
6.757
6.910
6.741
6.827
6.565
6. 137
5.951
5.908
5.452
5.454
6.329
6.754
6.734
7.015
6.773
5.996
5.367
6,778
7.562
5.155

0.083
.076
.088
.102
.119
.108
.087
.097
.098
.092
.092
.087
.081
.084
.084
.082
.082
.081

.086

.089

.088

.092

.091

.097

.106

.110

.112

.123

.124

.112

.107

.109

.107

.111

.124

.134

.115

.104

.141

2.962
2.843
3.117
2.723
2.731
2.616
3.117
3.413
3.230
3.427
3.418
3.448
3.716
3.399
3.242
3.087
2.810
2.532
2.273
2.172
2.062
1.661
.901

.408
-.131
-.466
-1. 140
-1.235
-1.382
-1. 519
-1. 373
-.974
-.342
-.056
-.708
-.749
-.367
-.224
-1.060

0.158
.161

.155

.165

.166

.169

.158

.152

.157

.153

.154

.154

.150

.156

.160

.163

.168

.174

.179

.181

.183

.191

.204

.213
,222
,228
,240
,243
,246
.249
.247
.242
.234
.230
.239
.240
.235
.233
.246

16. 172
15. 516
16. 904
17. 835
18. 083
17. 430
17.093
17. 553
17. 158

17, 648
17, 899
18, 027
18, 694
18. 435
18. 818
19. 404
19. 777
20. 106
20. 335
20. 818
21. 286
21. 925
21. 355
21. 296
21. 672
22. 168
22.728
22. 099
22. 225
24. 103

24.662
24. 962
26. 316
27. 671
27.236
25. 916
26. 929
28. 177
28. 514

0.124
.145
.117
.101

.102

.123

.122

.131

.145

.140

.140

.144

.136

.146

.145

.139

.138

.137

.138

.136

.133

.128

.144

.150

.151

.150

.150

.165

.169

.147

.144

.146

.133

.119

.131

.155

.146

.132

.131

1.678
1.233

1.926
2.031
1.802
1.504
1.779
1.732
1.722
2.088
2.434
2.474
2.336
2.078
2.055
2.121
2.194
2.453
2.190
1.858
1.963

1.882
1.733
1.566
1.294
.977
.870

1. 060
.906
.674
.589
.738
1.037
1.491
1.297

.692

.542
1.265
1.657

0.069
.082
.065
.064
.069
.076
.071

.072

.073

.067

.060

.060

.063

.069

.069

.069

.068

.064

.069

.075

.074
,076
,080
.083
.088
.094
.096
.094
.097
.101
.103
.102
.097
.091

.094

.104

.106

.097

.090

8. 431
7.196
9.394
10.284
10. 562
11.025
11. 803
12. 076
12. 021
12. 735
13. 505
14. 142
14. 140
14. 038
14. 558
14. 945
15. 417
16. 058
16. 759
17. 189
17. 326
17. 376
17. 262
17. 658
18. 122
18. 397
18. 385
18. 481

18. 646
19. 041
19. 045
18. 958
19. 654
19. 846
19. 619
20. 366
20. 525

20. 498
19. 590

0.034
.068
.021
.005
.005

-.001
-.013
-.013
-.007
-.016
-.027
-.034
-.028
-.021
-.026
-.028
-. 031
-.038
-.045
-.048
-.045
-.042
-.036
-.037
-.041
-.041
-.036
-.034
-.032
-.034
-,029
-,024
-030
-,029
-,022
-028
-,026
-.022
-.004

8.491
8.181
8.643
9.098
9.265
9.188
9.333
9.025
9.019
9.111
9.577

10. 072
10. 497
10. 239
10.744
11.271

11.285
11. 551
11. 707
11.815
12. 408
12. 992
12. 400
12. 512
13.284
13. 226
13. 251
13, 341
13. 323
14. 036
14.286
14. 147
14. 937
15. 877
15.333
15. 010
16. 601

17. 182
16. 395

0.064
.072
.063
.056
.055
.062
.061
.071

.075

.076

.070

.063

.058

.067

.061

.054

.058

.056

.056

.058

.051

.045

.058

.060

.051

.056

.059

.062

.065

.058

.057

.063

.055

.044

.055

.063

.042

.036

.050

20. 591
20. 801
20. 992
21. 157
21. 296
21. 431
22. 226
21. 108
21. 988
22. 716
23.303
23. 533
23. 762
23. 731
24.026
24. 417
25. 335
25. 723
25. 613
26. 255
27. 898
29. 566
30. 012
30. 386
31. 227
32. 616
33. 985
34. 633
35. 702
36. 642
36. 991

37. 481

38. 354
38. 926
40. 365
42. 964
45. 789
46. 623
46. 109

-0. 033

20^ -.034
21 -.032
2\y2 -,030
22 -,025
22J^ -,022
23 -,033
23J4 -,024
24 -.016
24^. .. -.025
25 -.031
251^ -.030

26 -.029

26)^ -.023
27 -.023

27M -.024
28 -.035

28J4 ... -.036

29 -.029

29J4
-.035

30 ... -.057

30M -.079

31 -.080

uy^ -.081

32 -.088

32}i ... -.104

33 -.119

33}^ -.125

34

34}^

-.134
-.142

35 -.142

3.5M
-.143

36

36M -
37

37J^ —
38

-.149
-.152
-.165
-.196
-.232

38M- - - -
-.236

39 -.221

135



Table 67. -Regression coefficients a and h {for hoys) for use in calculating the values for any one of the 32 measurements for specified hip
values in combination icith any height values—Continued

Hip girth (inches)

Neck-base girth
(inches)

Shoulder length
(inches)

Armscye girth
(inches)

Upper-ai-m
girth (inches)

Elbow girth
(inches)

Upper posterior
arm length
(inches)

Total posterior
arm length
(inches)

Trunli: line
(inches)

" b a 6 a 6 a 6 a 6 a 6 a b 6

20... . 8.412
8.762
8.593
8.507
8.794
8.635
8.640
8.437
8.396
8.711
8.901
8.904
9.034
8.918
8.895
9.138
9.182
9.110
8.926
8.850
8.679
8.336
7.768
6.988
6.210
5. 995
6.245
6.353
6.195
6.402
6.687
7.136
7.684
8.016
7.537
7.088
8.040
8.594
7.839

0.052
.046
.053

.058

.053

.059

.061

.067

.069

.064

.062

.063

.062

.066

.068

.065

.065

.068

.072

.075

.079

.087

.098

.113

.127

.132

.130

.131

.135

.134

.131

.127

.121

.117

.126

.133

.120
• .114
.126

0.770
1.005
.721
.426
.437
.531

.645

.665

.414

.610

. 727
!659
.795
.924
1.013
1.027
.768
.945
1.053
.931

.904

.845

.705

.675

.646

.611

.347

.178

.609

.717

.593

.741

.722

.640

.252
-.303

.312

.769
-.323

0.047
.041

.049

.056

.055

.054

.052

.052

.057

.053

.051

.053

.051

.049

.047

.048

.052

.050

.048

.050

.051

.052

.055

.055

.056

.057

.062

.065

.059

.058

.060

.058

.058

.060

.065

.074

.065

.059

.074

7.071
6.841
7.474
7.199
7.159
7.040
7.405
7.200
6.829
7.057
7.227
7.187
7.114
6.982
7.296
7.704
7.812
7.811

7.692
7.945
8.299
8.272
8.000
8.026
8.284
8.323
8.641
9.125
9.377
9.821
9. 578
9.286
9.761

10. 553
11.076
10. 514

10. 756
10. 695
10. 738

0.061
.070
.056
.067
.071

.076

.071

.079

.089

.087

.086

.090

.094

.099

.095

.091

.092

.094

.098

.097

.093

.096

.103

.106

.104

.106

.104

.100

.098

.095

.100

.107

.103

.093

.089

.098

.097

.099

.101.

7.711
7.945
7.989
8.130
8.475
8.511
8.652
8. 548
8.591
9.036
9.171
9.216
9.374
9.282
9.538
9.896

10. 188
10. 621

10. 861

10. 879
11.292
11.722
11. 573
11. 522
11.857
11. 948
12. 683
13. 133

12. 505
12. 396
12.619
12. 998
13. 635
13. 807
13. 707
13. 805
14. 227
14. 318
14. 265

-0. 043
-.046
-.043
-.043
-.048
-.045
-.045
-.039
-.037
-.043
-.043
-.040
-.040
-.035
-.037
-.040
-.042
-.047
-.048
-.045
-.049
-.053
-.047
-.043
-.046
-.044
-.052
-.055
-.042
-.037
-.038
-.040
-.047
-.047
-.042
-.042
-.045
-.043
-.041

5.550
5.231
6. 069
5.756
5.748
5.695
5.764
5.771
5.931
6.037
6.002
6.063
5.994
5. 769
5.914
6.228
6.292
6.182
6.081
5.995
6.069
6.182
6.027
5.905
6.114
6.513
6.612
6. 705
7.083
7.412
7.500
7.665
7.723
7.419
7.254
7. 335
7.854
7.947
7.362

0.027
.039
.021
.031

.034

.037

.038

.039

.038

.038

.041

.042

.045

.051

.050

.046

.047

.051

.055

.058

.058

.058

.063

.066

.064

.059

.060

.060

.056

.053

.053

.052

.053

.059

.062

.062

.057

.056

.066

-0. 487
-.622
-.440
-.120
-.180
-.406
-.343
-.481
-.561
-. 536
-.534
-.524
-.722
-.867
-.849
-.747
-.778
-.882
-.807
-.657
-.455
-.385

.110

.333
-.111
-.016

.133

.036

.067

.039
-.003

.010

.001
-.617
-.837
-.549
-.767
-.742
-.467

0.208
.210
.207
.199

.193

.207

.206

.209

.211

.210

.211

.211

.215

.218

.218

.217

.218

.220

.219

.216

.214

.212

.204

.201

.208

.207

.205

.207

.206

.207

.208

.207

.208

.217

.221

.217

.220

.220

.215

-1.291
-.374
-.325
-.235

.077
-.665
-.253
-.433
-1.010
-1.045
-.935
-.988
-1. .538

-1.840
-1. 572
-1.180
-1.235
-1.445
-1.445
-1.340
-1.178
-1.039
-.612
-.128
-.226
-.127

.286

.415

.514

.571

.731

.854

.817

.217

.227

.350
1.211
1.120
.361

0.378
.356
.356
.354
.348
.366
.357
.361
.374
.375
.373
.375
.387
.393
.388
.382
.383
.387
.388
.387
.385
.382
.376
.368
.370
.369
.363
.361
.360
.359
.357
.355
.356
.365
.367
.365
.352
.355
.365

0.549
.923
.461

.443

.609

.163

.233

.697

.709

.963
1.040
1.022
1.190
1.048
.856
.890
.813
.478
.200
.037

-.269
-.759
-1.611
-1.966
-2. 413
-2. 773
-2. 740
-2. 905
-3. 500
-3. 691
-3. 190
-2. 798
-2. 738
-2. 409
-2. 049
-2. 374
-2. 393
-2. 232
-3. 301

0. 107
201^ 098
21 . 110

21H . 110
22 106
22'^ . 115
23 - 114

23H - .103
24 103
24H .098
25 096

25J4.-- - .097
26 .. .094

26M- -- - 096
27-.. . 100

27H .098
28-- . 100

28K' 106
29. . - .111

29H- .113

30 - -- . 118

30H-- -- . 127
31 .. . 140
31}^ .- .146
32 .- ... -. . 153
32!.« - .159
33 .158
ZZ\(, . - .. .162
34-- .170
34^ . .173

35 166

35J4 .160
36-.- .- .159

36^ . 154
37 .. .148

37J4 IS'
38 .152
38J-=5 .148
39 .164

Hip girth (inches)

Waist to hips
(inches)

Thigh girth

(inches)
Maximum calf

girth (inches)
Knee girth
(inches)

Total crotch
length (inches)

j\.nterior crotch
length (inches)

Extreme bend
(inches)

Vertical trunk
girth (inches)

a 6 a 6 a 6 a 6 a 6 a 6 a 6 a 6

20 . 0.517
-.741
.983

1. .519

1.101

1. 2.55

1.248
1.187
1. 594
1.812
1.850
1.912
2.079
2.264
2.206
1.866
1.893
2.358
2.664
2.558
2.326
2.418
2.626
2.636
2.700
2.472
2.489
2.511
2.250
2.159
2.099
1.946
2.056
2.214
2.110
1.560
.845

1.411
2.002

0.111
.143
.101

.089

.099

.096

.096

.098

.089

.085

.085

.084

.082

.078

.080

.087

.086

.079

.074

.076

.080

.079

.076

.077

.077

.081

.082

.081

.086

.087

.089

.092

.090

.088

.090

.099

.109

.101

.094

12. 481
12. 869
12. 506
13. 978
13. 692
14.717
15. 553
15. 268
15. 488
16. 944
17. 046
17. 578
17. 742
17. 759
18. 929
18. 966
20. 239
21. 520
22. 173

22. 830
22. 361
22. 411

22. 268
25. 887
26. 852
27. 982
28.081
29. 162
28. 810
29. 150
28.881
29. 043
29.385
30. 708
30. 587
31. 010
32. 051
32. 641

31. 779

-0.030
-.034
-.017
-.045
-.030
-.046
-.057
-.044
-.041
-.064
-.059
-.082
-.058
-.051
-.066
-.060
-.076
-.092
-.096
-.101
-.086
-.115
-.073
-.127
-.136
-.148
-.144
-.155
-.144
-.143
-.133
-.130
-.128
-.142
-.135
-.135
-.144
-.147
-.130

7.053
7.155
7.355
7.549
7.705
7.727
7.991
8.139
8.385
8.744
8.883
8.948
9.077
9.112
9.318
9.374
9.485
9.880

10. 237
10. 100
9.898

10. 119

10.236
10.286
10. 749
11.163
11. 763
12. 190
12. 515
12. 907
13. 168
13. 355
13. 731
13.768
12. 999
13. 154
13. 959
13. 466
12. 432

0.021
.022
.022
.021
.021

.024

.022

.022

.020

.016

.017

.019

.020

.022

.021

.023

.025

.021

.017

.022

.029

.028

.029

.031

.026

.022

.015

.011

.009

.005

.004

.004

.001

.003

.017

.016

.007

.018

.033

6.256
5.940
6.605
6.958
6.839
6.861
7.117
7.107
7.082
7.129
7.359
7.575
7.685
7.605
7.938
8.102
8.001
8.389
8.607
8.530
8.681
9.023
9.420
9.940

10. 481
11.133
11.910
12. 746
13. 230
13. 334
13. 479
13. 430
13. 712
13. 748
13. 514
13. 897
14. 103

14. 035
14. 379

0.056
.067
.053
.048
.054
.056
.054
.057
.061

.062

.061

.059

.060

.064

.060

.060

.064

.060

.059

.063

.063

.060

.055

.049

.042

.033

.023

.012

.006

.006

.006

.009

.007

.008

.014

.010

.009

.013

.008

9.655
8.192

10. 433
12. 132
11. 963
11.354
11.181
h. 2.54

12. 437
13. 016
13. 002
12. 943
13. 16()

13. 308
13. 339
13. 096
13.858
14. 513
13. 836
13. 239
13. 235
12. 503
12.044
12. 547
13. 098
12. 793
12.916
13. 679
14. 291

15. 332
16.212
16. 577
16. 538
16.857
16.288
16.301
16.717
17. 373
16. 841

0.178
.220
.167
.131
.142
.159
.168
.170
.150
.142
.147
.152
.153
.154
.158
.166
.157
.149
.166
.180
.185
.201

.214

.210

.205

.214

.216

.208

.201

.189

.179

.177

.180

.179

.190

.194

.191

.183

.194

5.292
4.634
5.846
6.161
5.578
5.171
4.617
4.646
5. 562
5.868
5.862
5.829
5.948
5.811
5.440
5. 385
5.417
5. 460
5.440
5.591
5.473
4. 597
4.299
4.618
4.717
4.591
4.852
5.484
6.199
6.772
7.016
7.039
6.917
6.779
6.506
6.740
7.520
7.627
6.546

0.080
.099
.075
.070
.082
.092
.107
.108
.091
.086
.088
.091
.091
.095
.104
.107
.108
.109
.111

.111

.116

.133

.140

.137

.137

.141

.138

.130

.121

.113

.111

.112

.115

.118

.124

.121

.112

.111

.128

4.362
3.382
4.928
4.601
4.110
3.382
3.021
2.797
3.198
3.403
3.390
3.318
3.274
3.234
3.071
3.003
2.204
4.199
4.632
4.852
4.762
5.078
5.675
5.582
6.000
6.178
6.270
7.064
7.279
7.294
7.448
7.324
6.961
7.006
6.926
5.894
7.075
8.139
6.771

0.304
.326
.295
.304
.319
.337
.348
.354
.348
.346
.348
.351

.355

.357

.363

.365

.381

.347

.342

.340

.343

.339

.331

.334

.329

.327

.327

.316

.314

.315

.315

.318

.325

.325

.328

.347

.330

.317

.336

19. 746
18. 322
20. 761

21. 201
21. 191

20. 555
20.541
20. 949
21. 625
22. 810
23.507
23. 677
23. 717
23. 267
23.003
22. 393
22. 838
22. 677
21. 572
21. 417
21.051
19. 630
17.443
17. 347
14.234
14.058
17. 158
16. 581
16. 662
18. 308
19. 323
20. 878
22.344
23. 563
23. 026
22.125
23.367
26.735
25.704

0.416

20J.^ . 452
21. .402

21H .398
22. .406
221^ 427
23. .434

23H 431
24. - • .422

24H--- .405
25. 397

25H .400
26- .405

26Ji-.. .420
27 -.

27H-
.431

.447
28 .446

28H-. .454
29 .479
29}^. -. .488
30 .500

30J4. .531

31 .573

31H- .582
32 .638

32M - .647

33 .605
33V^ . .621
34.- - .625

34M - .606

35 .595

35^ .578

36 .561

36}^ .549
37 .562

37J^ .580
38 - . .567

38H - -- .519
39 . .541
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Table 68.

—

Regression coefficients a and b (for girls) for use in calculating the values for any one of the 32 measurements for specified
hip values in comhination with any height values

Hip girth (inches)

Waist height
(inches)

Hip height
(inches)

Weight
(pounds)

Cervicale height
(inches)

Tibiale height
(inches)

Bitrochanteric
diameter
(inches)

Shoulder slope
(degrees)

-interior chest
width (inches)

a b a 6 a b a b a 6 a 6 a b 6

20 -4. 053
-4. 264
-5.005
-5.217
-4.917
-4. 589
-4. 572
-4. 739
-4. 860
-4. 648
-5. 064
-5. 424
-5. 284
-4. 973
-4. 368
-3.995
-4. 131

-3. 747
-2.836
-2.351
-2.002
-1.365
-.805
-.310

.809
1.582
1.652
.900
.776
.696

-.136
-.037
-.096
-.400
-.296
-.693
-1. 573
-.916
-1. 133

0.697
.708
.725
.730
.723
.715
.715
.719

.722

.718

.727

.735

.732

.726

.715

.708

.711

.705

.689

.680

.675

.663

.653

.645

.626

.613

.612

.624

.625

.626

.639

.637

.638

.643

.642

.649

.662

.653

.657

-5.050'
-4. 430
-5. 519
-6. 502
-6. 240
-6. 151

-6. 196
-6. 265
-6.431
-6.351
-6. 579
-6. 927
-6.965
-6. 571
-5.971
-5. 790
-5.844
-5. 570
-5.010
-4. 575
-4. 286
-3.781
-3. 224
-2.852
-2.049
-1.835
-2. 266
-2. 725
-2. 857
-2. 998
-3. 570
-3. 133
-3. 255
-4. 191
-4. 653
-5.013
-.5. 682
-4.246
-4. 5.52

0.599
.587
.615
.637
.631
.627
.628
.630
.633
.631

.636

.643

.643

.635

.623

.620

.621

.616

.605

.597

.591

.584

.572

.565

.550

.546

.552

.559

.559

.561

.569

.562

.563

.577

.585

.590

.600

.577

..582

-4. 634
-1. 588
-1.449

.610
1.341

.782

.812
2.128
3.181
3.212
4.836
6.375
7.369
5.814
6.532

10. 572
14. 585
14. 517
15. 816
18. 516
22. 084
24. 992
28.012
33.918
38. 689
41. 876
44. 114
44. 565
43. 802
43. 902
42. 718
42. 569
43. 395
44.560
49. 251
62. 685
51. 160
52. 612
55. 096

0.910
.856
.874
.852
.861
.903
.928
.927
.935
.965
.963
.965
.980

1.044
1.063
1.020
.984
1.021

1.035
1.026
.999
.989
.975
914
.875
.866
.867
.903
.956
.996
1.059
1.105
1.135
1.165
1.142
1.136
1.203
1.230
1.246

-1.643
-2. 527
-2.881
-3. 230
-2.641
-2. 308
-1.839
-1.773
-2.198
-2.299
-2.496
-2. 841
-3. 149
-3. 304
-3.434
-3.487
-3. 620
-3. 972
-3. 879
-3. 563
-3. 438
-3. 304
-3. 223
-3. 248
-3. 056
-2. 696
-2. 214
-2.164
-2. 385
-2. 368
-2. 236
-1.964
-2. 018
-1.972
-2. 041
-2. 082
-1.613
-1.149
-1.928

861
885
894
901

887
881

870
870
879
882
886
894
900
904
906
908
911
917
916
911

909
907
906
906
904
898
890
888
893
893
891
886
887
887
888
889
882
876
888

-1.689
-2.052
-2. 605
-2. 125
-1.963
-2. 551
-2.418
-2. 084
-1.974
-2.071
-2. 350
-2. 350
-2. 301
-2. 321

-2.090
-2.071
-2.063
-2.045
-1.853
-1. 559
-1.255
-.989
-.747
-.289
.130
.273
.061

-.462
-.257
-.198
-.674
-.641
-.832
-1.081
-1. 131
-1. 245
-1.564
-1.425
-1.091

0.303
.313
.327
.315
.311
.324
.322
.315

.313

.315

.322

.322

..321

.322

.317

.317

.318

.317

.314

.308

.303

.298

.293

.285

.278

.275

.278

.286

.282

.280

.288

.287

.290

.294

.295

.297

.301

.299

.295

4.869
5.597
5.579
5.894
5.946
5.802
6.224
6.619
6.859
6.933
7.084
7.188
7.174
7.177
7.296
7.506
7.626
7.592
7.657

7.603
7.481
7.479
7. .399

7.350
7.597
7.925
8.416
8.513
8.749
9.182
9.479
9.970

10. 434
10. 795
10. 673
10. 656
10. 907
11.341
11.941

0.057
.042
.045
.041
.043
.049
.042
.036
.034
.036
.035
.0.36

.039

.042

.042

.041

.041

.045

.046

.050

.055

.057

.061

.065

.063

.060

.054

.055

.054

.049

.047

.041

.0.36

.033

.037

.040

.038

.034

.027

31.420
31. 079
27. 160
26. 972
28. 246
29. 139

28.875
28. 523
29. 038
30. 502
32. 785
33. 082
31. 109
31. 447
31. 129
29. 759
29. 473
29. 532
28. 929
28. 464
28.541
27. 788
26. 900
24. 992
22. 522
21. 593
21. 763
22. 131

21. 885
19. 927
18. 127

17.912
15. 903
15. 747
18.813
18. 945
15.915
14. 305
15. 507

-0. 169
-.135
-.051
-.039
-.068
-. 085
-.078
-.067
-.074
-.107
-.150
-.153
-.112
-.119
-.111
-.086
-.080
-.079
-.070
-.061
-.061
-.050
-.031
.005
.043
.058
.053
.044
.048
.078
.105
.108
.136
.137
.083
.087
.137
.156
.138

4.254
3.873
4.516
5.214

5.333
5. 207
5.019
5.004

5.012
4.894
4.917
4.996
5.278
5.439
5.568
5.848
6.058
6.369
6. 465
6.524
6.852
6.840
6.707
6.908
7.347
7.427
7.099
6.892
7.293
7.749
7.746
7.330
7.369
7.617
8.153
8.214
8.934
8. 933
7.643

0.082
.091
.077
.062
.061
.065
.072
.074
.076
.080
.082
.081

.078

.076
075

20H -- -

21

21V^ -.---.--._..-
22 -

22}^
23 ._--..._
23H -

24
24V^ ...---- --- -

25 - .

2514
26
26V^ - - --- ---

27

27J/i; - - - .072
06928 - - -

2814 - .-.-.. .065
06529

29J4 - .066
.061
.063
067

3014
31 ...

3114 . . . 065
060

321/4 . ... ... ... 060
067

,!i314 ... 07')

068
S414 061
35 .063
3514 071

.071

3614 - ..... 069
37
3714 ... .

.062
062
.052

381/^ .. .053
.073

Hip girth (inches)

Anterior waist
length (inches)

Posterior chest
width (inches)

Posterior waist
lenfrth (inches)

Chest girth at
arinscye (inches)

Seye depth
(inches)

Posterior hip
arc (inches)

Anterior chest
arc (inches)

Waist girth
(inches)

a b a b a b a 6 a 6 a b a 6 a b

20 - .. - . . 3.414
3.408
3.731
4.040
3.863
3.306
3.417
3.742
3.742
3.545
4.093
4.573
4.614
4.243
3.903
3.774
3.989
3. 955
3.289
2.673
2.644
2.645
2. 282
2.193
2.018
1.954
1.973
1.955
2.039
2.359
2.811
2.533
2.952
3.352
3.051
2.323
2.685
3.347
3.612

0.128
.125
.119
.112
.117
.131
.129
.123
.124
.128
.118
.108
.109
.116
.123
.126
.122
.123
.136
.147
.147
.149
.155
.157
.161
.162
.163
.164
.164
.160
.153
.158
.152
.146
.151
.163
.158
.148
.144

4.217
4.695
4.983
5.360
5.238
4.859
4.961
4.908
5.264
5.341
5.501
5. 768
5.730
6.034
5.850
5.909
6.160
6.906
5.995
6.347
6.515
6.697
7.019
7.093
7.573
7.789
8.043
8.150
8.088
8.587
9.298
9.579
9.760
9.671
9.999

10. 177

9.452
9.395

10. 251

0.115
.105
.100
.093
.097
.106
.105
.108
.101
.100
.098
.095
.096
.092
.096
.096
.093
.098
.098
.093
.091
.089
.085
.085
.078
.076
.073
.073
.074
.067
.057
.054
.052
.064
.051

.049

.061

.063

.052

2.127
2.856
2.592
2.763
3.031
2.639
2.708
2.809
2.616
2.434
2.695
2.687
2.632
2.396
1.739
1.484

1.397
.864
.397
.066

-.221
-.555
-.722
-.823
-1. 347
-1.670
-1.024
-.196
-.458
-.302

.541

.820
1.009
1.501
1.306
1.460
2.358
1.361
1.455

0.176
.158
.165
.161
.155
.165
.164
.162
.166
.170
.167
.165
.167
.172
.184
.190
.192
.201

.210

.217

.222

.228

.232

.234

.244

.249

.239

.227

.231

.229

.216

.212

.209

.202

.205

.203

.189

.205

.203

14. 997
16. 760
17. 187
17. 400
17. 925
18. 152
17. 545
17. 566
18. 326
18.244
18. 417
18. 881

19. 325
19. 350
19. 756
20. 546
21. 392
21. 420
21. 574
22. 679
24. 198

24. 946
25. 326
26. 536
27. 996
28.869
29.248
29. 777
30. 721
31. 854
32.264
32. 462
33.128
33.916
34. 722
34. 946
35.299
36. 370
36.245

0.142
.102
.099
.101

.093

.094

.113

.118

.107

.114

.116

.112

.109

.114

.111

.102

.092

.097

.100

.086

.066

.059

.058

.044

.025

.017

.017

.015

.004
-.009
-.010
-.007
-.012
-.019
-.026
-.025
-.027
-.036
-.029

1.409
1.727

1.969
1.867
1.699
1.658
1.951
1.998
1.674
1.818
2.140
2.303
2.120
2.230
2,418
2.684
2.678
2.319
2.584
2.801
2.453
2.401
2.436
1.924
1.700
2.099
2.027
1.714
1.930

1.975
1.539
1.627
2.042
1.854
1.352
2.064
2.298
1.469
1.212

0.074
.069
.063
.065
.070
.071
.065
.065
.072
.070
.063
.061

.065

.063

.060

.056

.059

.064

.059

.057

.063

.065

.065

.075

.079

.073

.075

.081

.078

.078

.086

.087

.079

.083

.091

.080

.077

.090

.094

7.365
8.140
9.197

10. 026
10. 792
11. 262
11.442
12. 010
12.654
12. 889
13. 387
13. 952
14. 225
14. 199
14. 635
16. 316
15. 705
16. 758
15. 832
15. 783
16. Ill

16. 560
16. 510
16. 920
17. 921
18. 400
19. 135
19. 819
19.358
19. 233
19.911
20. 316
20.428
20. 964
21.614
21. 805
21. 895
22. 669
23.247

0.063
.051
.028
.014
.003

-.002
-.002
-.008
-.016
-.016
-.021
-.027
-.027
-.021
-.025
-.032
-.034
-.030
-.027
-.021
-.023
-.026
—.020
-.023
-.035
-.039
-.046
-.053
-.041
-.035
-.041
-.044
-.041
-.045
-.061
-.050
-.047
-.055
-.069

8.759
9.079
8.957
8.931
8.994
9.149
9.403
9.708
9.793
9.437
9.748

10. 269
10. 603
10. 434
10. 778
11.548
12 068
12.642
13. 087
11. 722
14.004
13. 963
14. 124

15. 238
16. 034
16. 558
17. 045
17.413
17. 817
17. 952
17.800
18.239
18.884
18.800
19. 921
20.332
19. 607
20.027
20.368

0.049
.044
.050
.055
.056
.056
.054
.050
.062
.063
.060
.052
.049
.056
.053
.042
.035
.030
.023
.051
.014
.018
.018
.003

-.007
-.012
-.016
-.018
-.021
-.020
-.016
-.018
-.026
-.020
-.036
-.039
-.023
-.028
-.031

20. 792
21. 542
21. 848
21. 648
21. 763
22. 075
22.282
22. 665
23.399
23.298
23. 394
24.231
24.875
2^1. 716
25.205
26. 317
27.682
28.412
29.356
30. 939
32. 301

33. 501

35. 220
37.009
38.428
39. 662
39.297
38. 390
38. 409
39. 066
38. 014
36. 418
37. 105

37. 271

38. 892
40. 337
38. 366
39. 192

39. 435

-0. 065

20}4 ...... . -.071
21 -.070
21V$ ... -.057
22 ... -- -.053
2214 . -.054
23 . . -.053

23J4
-.054

24 . -.063

24J/^
-.066

25 . . .. ... . -.051

25J4 -.061
26 -.068
2614 . . .. -- -.059

27 -.062

27J4 . . . -.077
28 -.095

2854 . . - ... - -.103

29 - -.114

2954 - ... ... . -.136

30 - -.154

3054 . . .... -.168

31 ... —.193

3154 ... .
-.218

32 ... . -.237

3254 ... -.251

33 . -.242

335^ -.224

34 -.220

3454 .. -.226

35 . . . -.206

3554 . . -.176

36 ... .
-.182

3654 -.180

37 -.199

37}^ -.217

38 •. . .. -.180

3854 -.184

39 -.183
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Table 68.

—

Regression coefficients a and b (for girls) for use in calculating the values for any one of the 32 measurements for specified
hip values in combination with any height values—Continued

Hip girth (inches)

Neck-base girth
(inches)

Shoulder length
(inches)

Armscye girth
(Inches)

Upper-arm
girth (Inches)

Elbow girth
(inches)

Upper posterior
arm length
(inches)

Total posterior
arm length
(Inches)

Trunk line
(inches)

a 6 a 6 6 a 6 a b a 6 a 6 a 6

20

20H
21

7.102
7.348
7.938
7.973
8.144
8.241
8.147
8.452
8.459
8.199
8. 151

8.213
8.352
8.304
8.216
8.398
8.631
8.520
8.423
8.658
8.881
8.739
8.536
8.856
8.876
8.955
9.000
9.131
9.449
9.796
9.973
9.779
9.664
9.887
10.329
11. 105
10.914
10. 346
9.767

0.080
.074
.064
.064
.062
.061
.065
.060
.061
.068
.070
.070
.069
.071
.074
.072
.069
.072
.076
.072
.070
.074
.078
.075
.076
.076
.076
.076
.071
.067
.066
.071
.073
.071

.065

.053

.058

.068

.078

0.216
.436
.712
.879
.780
.762
.647
.606
.524
.499
.701
.827
.877
.871

.888

.994

.909
1.025
1.254
1.186
1.097
1.098
1.110
1.168
1.319
1.310
1.305
1.260
1.412
1.634
1.767
1.857
1.722
1.758
1.919
1.594
1.736
1.823
1.593

0.061
.056
.049
.047
.049
.050
.053
.055
.057
.057
.054
.052
.051
.051

.051

.050

.052

.050

.046

.047

.049

.049

.049

.049

.046

.047

.047

.048

.046

.042

.040

.039

.041

.041

.039

.044

.042

.041

.044

6.770
6.917
6.910
7.284
7.775
7.598
7.241
7.416
7.634
7.647
7.604
7.445
7.595
7.750
7.808
8.172
8.662
8.820
9.002
9.313
9.895

10. 061

9.919
10. 385
10. 843
11.339
11. 464
11.729
12. 456
12. 583
12. 090
11.926
12. 383
12. 700
12. 600
13. 230
12.226
12. 285
11.891

0.062
.064
.064
.058
.049
.056
.067
.066
.063
.066
.069
.075
.075
.074
.075
.071
.064
.064
.063
.060
.052
.052
.056
.051
.045
.039
.040
.038
.027
.028
.038
.043
.037
.034
.038
.030
.032
.050
.057

7.203
7.234
7.688
8.188
8.455
8.457
8.532
8.822
9.061
9.124
9,343
9.482
9.613
9.611
9.824

10. 549
11. 248
11.480
11.834
12. 407
13. 019
13. 501

13. 852
14. 460
14. 934
15. 031
14. 884
14.840
15.017
15. 003
14. 853
14. 852
14. 872
15. 109
15. 530
15. 625
15. 208
15. 032
15. 353

-0. 033
-.030
-.039
-.047
-.049
-.046
-.045
-.048
-.049
-.047
-.049
-.048
-.047
-.046
-.047
-.056
-.065
-.066
-.070
-.077
-.085
-.091
-.094
-.101
-.106
-.105
-.100
-.096
-.096
-.093
-.088
-.085
-.083
-.084
-.087
-.086
-.077
-.071
-.074

5.770
5.770
5.256
5.271

5.905
5.974
6.045
5.882
5.959
5.957
6.032
6.075
6.198
6.085
5.998
6.182
6.350
6.525
6.638
6.540
7.082
7.365
7.561
7.811
8.183
8.507
8.837
9.015
9.012
8.988
9.187
9.085
9.185
9.398
9.192
8.818
8.484
8.511
9.162

0.018
.021
.036
.037
.025
.025
.026
.028
.031
.034
.034
.035
.035
.039
.043
.041

.040

.038

.038

.041

.033

.029

.028

.025

.020

.016

.012

.010

.011

.012

.010

.013

.013

.011

.016

.023

.029

.030

.021

-0. 310
.132

-.158
-.199
-.313
-.533
-.484
-.486
-.517
-.540
-.585
-.817
-1.070
-.907
-.712
-.941
-.955
-.678
-.534
-.649
-.656
-.553
-.634
-.831
-.587
-.389
-.260
-.047
.101

-.035
-.053
.154
.143
.064

-.274
-.521
-.540
-.473
.136

0.202
.192
.201
.202
.205
.209
.208
.209
.210
.211
.212
.217
.223
.220
.216
.221
.221
.216
.214
.216
.217
.215
.216
.220
.216
.213
.211
.208
.206
.208
.209
.206
.206
.207
.213
.217
.217
.216
.207

-0. 539
-.226
-.129
-.027
.135

-.293
-.554
-.675
-.696
-.778
-.843
-1.171
-1. 645
-1.519
-1. 107
-1.211
-1.440
-1. 185
-.892
-1.132
-1. 148
-.790
-.711
-.760
-.208
.312
.777
.893
.867
.892
.828

1.267
1.511
1.166
.621

.175

.102

.834

.968

0.355
.350
.350
.347
.344
.354
.360
.364
.365
.367
.370
.377
.387
.385
.377
.380
.385
.380
.376
.381

.381

.375

.373

.375

.366

.358

.351

.349

.350

.349

.351

.344

.341

.346

.356

.363

.364

.353

.351

-1.000
.882
.699
.502
.608
.082
.003
.424
.371

-.069
-.027
.089
.105

-.028
-.413
-1. 000
-1. 097
-1.460
-2. 213
-2. 544
-2. 670
-2. 891
-3. 057
-3. 113
-3. 274
-3. 564
-3. 271
-2. 920
-3. 294
-3. 125
-2. 084
-2. 156
-2. 107
-1.180
-1. 043
-1. 288

.067
-.009
-.647

0.147
.098
102

21H
22

22M
23. ._

23y2
24

.107

.105

.117

.118

.109

.109

24J4 . . .- 118
25 .117

25H .114
26 113
2614 . .115
27. .122
273^ . 133
28 . 135

28J^ --- .141
29 .153
2914 -- - .159
30 .160
3014 . . . - - .164
31 . .167
311/^ ___ .167
32 .170

32J4 .174
33 .. -- - - .170
33U ._ ... . 165
34 ... - . .171
34W .168

35 ... . 151

351^ ... _ - .152
36 . 151
361.!; - - - -- .136
37 .134

138
3g . 116
381^ - .117
39 ...... .127

Hip girth (inches)

Waist to hips
(inches)

Thigt
(inc

girth
hes)

Ma.xim
girth (

um calf

inches)
Knee girth
(inches)

Total crotch
length (inches)

Anterior crotch
length (inches)

Extreme bend
(inches)

Vertical trunk
girth (inches)

a 6 a 6 a 6 a h a 6 a 6 a h a b

0.551
.352
.521
.651

1.130
1.547
1.762
1.734
1.777
1.711
1.478
1.549
1.803
1.765
1,686
1.877
1.978
1.893
1.991
1.974
2.310
2.488
2.230
2.047
2.153
2.501
2.909
2.933
3.002
2.901
2.509
2.358
2.667
3.267
3.828
3.804
3.142
2.799
3.421

0.112
.118
.113
.110
.099
.091

.086

.087

.087

.090

.095

.094

.090

.091

.093

.090

.089

.091

.091

.091

.087

.084

.089

.094

.093

.087

.082

.082

.082

.084

.091

.094

.090

.081

.073

.075

.086

.092

.083

12. 669
13.198
13. 045
13.911
14. 770
14. 747
15. 122
16. 095
16. 773
17. 086
17. 834
18. 309
18. 678
19. 057
19. 696
20. 813
22. 131
22. 668
23.208
24.210
25. 191

25.683
26. 219
27. 009
27. 987
28.200
27. 976
27. 948
27. 674
27. 455
27. 326
27.127
27. 276
27.228
28.002
28.246
28.160
28.289
27. 782

-0. 032
-.037
-.027
-.039
-.051
-.043
-.044
-.058
-.065
-.064
-.071
-.074
-.074
-.074
-.077
-.093
-.110
-.113
-.116
-.127
-.138
-.140
-.143
-.151
-.161
-.158
-.149
-.143
-.132
-.122
-.114
-.105
-.101
-.095
-.100
-.098
-.092
-.089
-.075

6.814
7.122
6.975
7.247
7.479
7.411
7.745
8.000
8.275
8.657
8.921
9.190
9.154
9.128
9.543
9.893

10. 172
10. 405
10. 787
11.052
11.317
11. 660
11.845
12. 179
12. 735
13. 122
13. 306
13. 538
13. 254
13. 067
13. 075
13. 364
13. 527
13. 622
13. 814
14. 189
13. 814
13.373
13.298

0.028
.024
.031
.028
.026
.031
.027
.025
.022
.018
.015
.013
.017
.021
.015
.012
.009
.008
.004
.002

-.000
-.003
-.004
-.008
-.014
-.018
-.019
-.020
-.014
-.008
-.006
-.008
-.008
-.007
-.008
-.011
-.003
.006
.009

6.603
6.958
6.411
6.818
6.967
6.696
6.840
7.142
7.256
7.432
7.678
7.971
8.166
8.153
8.259
8.789
9.127
9.170
9.376
9.773

10. 155
10. 706
11.144
12. 067
12. 713
12.851
13. 229
13.230
12.828
12. 767
12. 731
12. 815
12. 975
13. 078
13.233
13. 316
13. 339
13.429
13. 521

0.043
.039
.055
.048
.049
.058
.058
.054
.055
.054
.052
.049
.047
.051
.051

.047

.040

.043

.041

.037

.032

.025

.019

.006
-.003
-.004
-.008
-.007
.002
.005
.007
.008
.007
.008
.008
.009
.011
.011
.012

8.487
9.962
10.066
9.630
9.914
11.061
11.092
10. 957
11.373
11.829
11.998
12. 167
12. 555
12. 713
13. 125
14. 058
14. 606
15. 273
16.429
16. 973
17.364
18. 157
18.347
18.834
19. 788
20. 118
20. 256
20. 621
20.374
19. 956
19.288
19. 251
19. 670
19.857
20.988
22.142
20. 546
19. 510
20.737

0.207
.179
.176
.192
.189
.167
.169
.177
.172
.168
.169
.170
.167
.168
.165
.152
.145
.138
.121
.117
.113
.104
.105
.102
.089
.088
.090
.089
.096
.107
.122
.126
.123
.124
.109
.096
.124
.144
.127

4.703
6.182
5.750
4.624
4.550
5.051
5.060
4.567
4.513
4.732
4.879
5.081
5.071
5.245
5.974
6.489
6.577
7.120
7.600
7.869
8.031
8.476
8.627
8.639
9.408
9.717
9.568
9.971
9.636
9.378
9.198
9.283
9.535
9.113
9.251

10. 251

9.523
9.256

10. 484

0.093
.059
.071

.099

.102

.093

.094

.106

.109

.107

.105

.103

.105

.103

.091

.083

.083

.076

.069

.067

.065

.060

.059

.061

.050

.047

.051

.017

.054

.060

.065

.066

.064

.072

.071

.058

.071

.076

.059

2.683
t.. 160
2.857
2.020
2.748
3.186
2.687
2.679
2.926
3.169
3.241
3.370
3.384
3.553
4.208
4.882
5.017
5.008
5.600
6.153
6.185
6.558
6.577
6.107
7.023
7.988
7.539
6.629
6.883
7.080
6.627
6.658

. 7.216
7.628
7.931
8.099
6.981
6.774
6.823

0.352
.320
.351
.375
.360
.352
.365
.367
.364
.361
.362
.363
.364
.363
.353
.342
.341

.344

.335

.327

.329

.324

.325

.335

.322

.308

.318

.334

.332

.330

.339

.341

.333

.328

.326

.325

.344

.348

.350

15. 961
20. 405
20. 994
18. 936
19. 121

19. 679
20. 252
20. 626
20. 582
20. 222
20.638
21. 061
21. 292
20. 502
19. 722
20. 253
20. 861
20.242
20. 482
21. 276
21. 713
21. 663
21. 496
22. 572
23.348
23.607
24. 529
25. 370
25. 218
25. 757
26. 789
26. 132
26. 819
28.893
29. 790
31. 159
30. 761
28.061
27.546

0.496

20H - - - .390
21 380
IVA -- .436

438

22J^ .433
23 .424
2314 .422

.429
24U - .442

.438
25U . . - - 436
26 - .437

26H .457
.478

27}4 - .474
.467

28I4 .485
.486

29J.^ -.- ... .477
.474

30}4 .482
.490

311.^ _. .477
.471

yn/o - - .472
.463

TSM . .456
.464

34H - .461
.450

35H .465
.459

36H - .432
.422

3714 .407
.416

3834 .464
.475
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To determine from these tables the value of any one of the 32

measurements, the following general procedure should be used.

Suppose a value for hip girth and a height have been selected.

It is desired to find for this combination of height and hip the

corresponding value for one of the 32 measurements. To do this,

locate the hip value in column 1 of table 67 or 68 (depending on

whether the problem deals with boys or girls). Follow across to

the two columns headed a and h under the measurement whose

value is required. Multiply the selected height value by the

entry given under column h and -add to this algebraically the

entry given in column a. The result is the desired value in

inches.'"

Example 1.—It is desired to find the value of total posterior

arm length for boys with hip girth 34 inches and height 65 inches.

Locate the number 34 in column 1 of table 67. Then find the

value for h, which is 0.360, under the heading total posterior arm
length in the table. Multiply 0.360 by 65. This yields 23.400.

Add to this the value of a or 0.514. The result is 23.914 inches.

This is the value of total posterior arm length corresponding to

hip girth 34 and height 65 for boys.

Example 2.—It is desired to find the value of height of waist

for girls with hip girth 28 inches and height 54 inches. Locate

the 28 in column 1 of table 68. Then find the value for h, which

is 0.711, under the heading "waist height" in the table. Multiply

0.711 by 54. This yields 38.394. Since a is preceded by a minus
sign, subtract from this the number a, or 4.131. The result is

34.263 inches. This is the value of height of waist corresponding

to hip girth 28 and height 54 inches for girls.

Example 3.—It is desired to find the value of girth of upper

arm for girls 25H inches in hip girth and 48 inches in height.

Locate the number 25^2 in column 1 of table 68. Then find the

value of 6, or -0.048, and a, or 9.482, under the heading upper

arm girth in the table. Multiply 0.048 by 48. This yields

2.304. Since the sign of h is minus, subtract this product (i. e.

2.304) from 9.482. This yields 7.178 inches. This is the value

of girth of upper arm corresponding to hip girth 25J4 inches and
height 48 inches for girls.

The following list gives the average height for each of the

specified hip girth values for boys.

Below is a similar list giving the average height for each of the
specified hip girth values for girls.

Hip girth,

inches
Average height,

inches

20 40. 415

20H 40.826
21 41. 793

21K 42. 736
22 43. 819
22i/< 44. 753
23 45. 747
23y2 46.797
24 47. 854
24/2 48.901
25 49. 935
251/0 50.950
26 52. 000
26/2 52.935
27 53. 962
271/2 54.831
28_ 55. 587
28/ 56. 479
29- 57. 221

29/ 57. 955

Hip girth,

inches
Average height,

inches

30 58. 763
30/ 59. 409
31 60. 199
31/ 6L 045
32 61. 822
32/ 62. 844
33 63. 584
33/ 64. 327
34 65. 342
34/ 66. 093
35 66. 540
35/ 67. 202
36 67. 576
36/ 67. 948
37 68. 237
37/ 68. 441
38 68. 594
38/ 69. 120
39 68. 930

I" In these calculations the minus sign, which in some cases precedes the quantities
a or b. must be taken into account. If 6 is preceded by a minus sign, then the product
of the numerical value of h by the selected height must be subtracted from a. If a is

preceded by a minus sign, then the numerical value of a should be subtracted from the
product of b by the selected height. If neither a nor 6 is preceded by a minus sign, a
is added to the product of b by the value of the selected height.

Hip girth,

inches
Average height,

inches

20 39. 840
20/ 40. 826
21 41. 593
21/ 42. 357
22 43. 270
22/ 44. 204
23 45. 197
23/.. 46. 156
24 47. 153
24/ 48. 023
25 49. 018
25/ 50. 000
26 50. 948
26/ 51. 724
27 52. 490
27/ 53. 333
28 54. 049
28/ 54.852
29 55. 609
29/ 56. 316

Hip girth,

inches
Average height,

inches

30 56. 930
30/ 57. .593
31 58. 240
31/ 58. 882
32 59. 622
32/ 60. 127
33 60. 786
33/ 61.220
34 61. 670
34/ 62. 120
35 62. 432
35/ 62. 720
36 62. 966
36/ 63.225
37 63. 470
37/ 63.606
38 63. 750
38/ 63.917
39 64. 101

The average heights given in the above lists may be used in
conjunction with tables 67 and 68 to obtain "regular" sizes.
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Index

34

III, 51

15
14
10

Age

—

Page

distribution in each size rectangle 53, 54
means and standard deviations for each measure-
ment 64, 65, 66

means, standard deviations and number of cases for

each of 19 measurements by State and age__ 91-101
number of cases, classified by 3
percentage contribution of, in predicting body meaS'

urements
see also Correlations; Measurements; States; SociO'

economic status.

American Standards Association, Sectional Committee-..
Arm

—

girth

—

at elbow, right, method of measuring
upper, right, method of measuring

landmarks of

length

—

total, posterior surface, right, method of measur-
ing

upper segment, posterior surface, right, method
of measuring

see also Measurements.
Armscye

—

girth of, method of measuring
landmarks of

see also Measurements.
Bend, extreme, method of measuring

see also Measurements.
Bibliography
Bitrochantcric width, method of measuring

see also Measurements.
Boys, measurements of. See Measurements.
Calf. See Leg.
Cases, number of._ 2, 3. 22. 51, 52, 64, 91-101, 115-117, 123
Cervicalc

—

height of, method of measuring
landmark
see also Measurements.

Chest

—

girth

—

anterior arc, method of ineasuring
at armscye, method of measuring

• ' average, and average hip height for each height-
hip girth interval in 2 groups of States for

landmarks of

maximum, method of measuring
percentage contribution of, in predicting body
measurements

width

—

anterior, method of measuring
landmarks of

posterior, method of measuring
see also Measurements.

Children measured
Classification of children

—

on basis of age 3

on basis of control measurements 50, 51, 133. 134
Cooperators iii

Correlations 29-33, 68,70, 101-109. 121, 122
with first principal component 31, 38
multiple, squares of 36, 37
partial 31-33, 39

fiducial limits of, when stature and hip are held
constant

- with corresponding z values when

—

- age is held constant
chest is held constant
hip girth is held constant
stature and hip girth are held constant
stature is held constant
total posterior arm length is held constant-

15

15

14
9

16

139
12

130

12
5

14
13

52
10
13

35

12
10
13

2-3

39

31
33
33
39
32
32

Crotch

—

Page

center, landmark of 11
height of, method of measuring 12
length

—

anterior, method of measuring ' 16
total, method of measuring 16

see also Measurements.
Distributions of body measurements

—

bivariate 56, 70
departure from normality of 56, 64
frequency

—

within each stature-hip girth interval, by age 53, 54
within each age by—

•

arm length, posterior, total 63
cervicale height 59
chest girth 61
hip girth 62
stature 58
tibiale height 60
weight 57

Economic status. See Socioeconomic status.

Equipment used in measuring 4
Garment and pattern sizing

—

proposed standard system of, based on height and
hip measure 45-49

statistical problems involved in 133-134
see also Standard of body measurements, proposed.

Girls, measurements of. See Measuremsnts.
Heighi (stature)—

method of measuring 11
percentage contribution of, in predicting body

measurements 34, 35
see also Measurements.

Hips

—

arc of, posterior, method of measuring 13
girth, method of measuring 14
height of, method of measuring 11
length of waist to, method of measuring 15
level, landmarks of 10
see also Measurements.

Income. See Socioeconomic status.

Knee-
center, posterior, landmarks of 11
girth of. 5ee Leg.
see also Measurements.

Landmarks, body, placing of 5
Leg-

calf, maximum girth, method of measuring 15
knee, girth at tibiale, method of measuring 16
landmarks of 10
thigh, girth, method of measuring 15
tibiale, height of, method of measuring 12
see also Measurements.

Literature cited 133
Measurers, training schools for 5
Measuring procedures

—

placing of landmarks 5
taking the measurements 11

Measurements

—

acuracv of—

^

errors, number and percentage of omissions and
gross, classified by States 22

duplicates, self and instructional, mean difference

and standard deviation 23
children living in different regions of the country 91-101
combination of two as a control in classifying chil-

dren 36, 38
distributions of 29
included in study 5

means and standard deviations, by age 91-101
means, mean differences and standard error of mean

differences for boys and girls 68
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Measurements—Continued. Page

means and standard deviations, for stature and hip
girth intervals 50, 51

proposed system of, based on height and hip measure. 40—49
selection of 4

Neck girth at base

—

landmarks of 5
method of measuring 14
see also Measurements.

Number of cases

—

classified by age, sex, and parentage 3
classified by State and county 2-3

Organization of project 1

Parentage of children studied 3
Patterns. See Garment and pattern sizing.

Purpose of the study 1

Region, measurements of children in different 91
see also States.

Regression, weight on stature 70,91, 118
Schedule, editing of 21
Scye, depth of, method of measuring 13

see also Measurements.
Selection of measurements 4
Shoulder

—

length, method of measuring 14
line, landmarks of 9

slope, method of measuring 12
see also Measurements.

Sizes. See Garment and pattern sizing and Standard of

body measurements, proposed.
Socioeconomic status

—

definition of 21, 23, 114
means and standard deviations by State and age-_ 123-130
measurements of children of different 115, 116, 117
regressions of weight on stature 118
see also Correlations.

Standard of body measurements, proposed

—

application to garment and pattern sizing 54, 55
auxiliary system, based on height and hip measure,. 41,

45, 46, 47, 48, 49

Standard of body measurements, proposed—Con. Page
average chest girth and average hip height for each

height-hip girth interval in two groups of States _. 52
percentage distribution by age, within each stature-

hip girth interval 53^ 54
system, based on intervals of height and hip measure. 40-49

States

—

correlations of measurements 101-109, 114
measurements of children in different 91-114
ranking of, according to

—

coefficient of variation of measurements 113
means of measurements no, 111
standard deviation of measurements 112
see also Number of cases, classified by and Socio-

economic status.

Supplemental information, accuracy of 23
Stature. See Height and Measurements.
Thigh. See Leg and Measurements.
Tibiale

—

landmark of n
method of measuring height of 12
see also Measurements.

Trunk

—

girth ; 16
landmarks of 9
line, method of measuring 15
see also Measurements.

Waist-
girth, method of measuring
height, method of measuring
length of

—

anterior, method of measuring
posterior, method of measuring

to hip
level, average, landmarks of

see also Measurements.

Weight, measuring
see also Measurements.

14
11

13
13
15
10

11

O
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Bee

9fr

It

6fr

09

19

i

2S

1
£9

lv9

99

199

iS

169

69

I I

I I

2 2

I

I

I 3

4 7

3|4

2

2

3

4

2

4

V
6 5

4 ; 8 6 4

6
I
6 7 7

5 I 5 5 9

I

2 2 Y; 2 2

5 2 2 j 8 4
I7 5 7
;
6 II 12 7

17 II I3| 6 9__ll 9

4 9 8 Je 12 15 II 6 7
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STATURE (CENTIMETERS)
Figure 6.—Distribution of 69,661 boys 4 to 17 years of age on the basis of stature and girth of hips.
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STATURE (CENTIMETERS)
Figure 7.—Distribution of 64,146 girls 4 to 17 years of age on tne basis of stature and girth of hips.
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Figure 14.—Distribution of 69,661 boys 4 to 17 years of age on basis of age and chest girth.
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Figure 15.—Distribution of 69,661 boys 4 to 17 years of age on basis of stature and chest girth.
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Figure 16.—Distribution of 69,661 boys 4 to 17 years of age on basis of stature and total posterior arm length.
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Figure 17.—Distribution of 69,661 boys 4 to 17 years of age on basis of hip girth and chest girth.
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FiGUBE 18.—Distributioa of 64,146 girls 4 to 17 years of age on basis of age and chest girth.
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AGE (MONTHS)
FiQUBB 19.—Distribution of 64,146 girls 4 to 17 years of age on basis of age and hip girth.
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Figure 20.—Distribution of 64,146 girls 4 to 17 years of age on basis of stature and total posterior arm length.
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Figure 21.—Distribution of 64,146 girls 4 to 17 years of age on basis of hip girth and chest girth.
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Figure 55.—Distribution of 55,175 boys 4 to 14 years of age on basis of stature and weight. The solid curve in this figure was
obtained by plotting the average weight for a centimeter unit of height. The broken curve was calculated by the method of

least squares. (See page 70.)
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Figure 56.—Distribution of 37,842 girls 4 to 11 years of age on basis of stature and weight. The solid curve in this figure was
obtained by plotting the average weight for a centimeter unit of height. The broken curve was calculated by the method of

least squares. (See page 70.')
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